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Dr. Rutherford B. H. Gradwohl died in Saint Louis, 
Missouri, on May 9, 1959. On January 11, shortly after he 
had returned from a vacation in Hawaii, he was hospitalized 
by a cerebral hemorrhage from which he never recovered 
consciousness. He was born in Baltimore, Maryland, on 
March 4, 1877. His father was Emanuel Charles Gradwohl, 
born in Strasbourg, and his mother, Sarah Wetzler, born in 
Baltimore. 

Dr. Gradwohl was educated in Saint Louis, and received 
an M.D. Degree at the Washington University School of Medi- 
cine in June, 1898. He interned at the Saint Louis City 
Hospital. After a period of graduate study in Heidelberg he 
became an assistant to Professor R. Langerhans, Director of 
Pathology at the Moabit Hospital in Berlin. Subsequently he 
joined the staff at the Pasteur Institute in Paris. He returned 
home and secured the appointment as Professor of Bacteri- 
ology and Pathology at the Marion Sims-Beaumont Medical 
School, later to become the Medical Department of Saint 
Louis University. 

Dr. Gradwohl began his life long devotion to legal medicine 
as an autopsy assistant in the St. Louis Coroner’s Office. He 
served in this capacity for over sixteen years, becoming in- 
tensely involved in the struggle to substitute the trained 
medical examiner for the political and elective lay Coroner. 
He published an article on this subject in the Journal of the 
American Medical Association for March 12, 1910. In 1934 
the St. Louis Metropolitan Police Department employed Dr. 
Gradwohl to set up a modern crime laboratory. After studies 
in the Federal Bureau of Investigation laboratory in Wash- 
ington, D. C., and the facilities of Los Angeles, Chicago, and 
New York, he established the present world-renowned facil- 
ity and the office of Director of the Research Bureau. His 
achievements and contributions during the 32 years he held 
this post before he passed away reflect the evolution of the 
progress of the scientific approach to police work in this 
country. 

In 1920 Dr. Gradwohl founded the Gradwohl School of 
Laboratory Technique, and was its guiding Director for 39 
years. 
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A review of the work of a man such as Dr. Gradwohl 
presses upon the mind the oft asked question, “How did he 
find the time?” The answer is, of course, that these men are 
twenty-four hour men and their work is pleasure—not work 
at all. Thus, he found time to accept the Editorship of the 
St. Louis Medical Society in 1934. These were the years when 
fee-splitting, abuse of free clinics, subnormal milk and food, 
nostrums and quackeries were social evils and he carried the 
fight to vested interests and the intransigent offenders alike. 

The publications of Dr. Gradwohl include numerous books 
on pathology and laboratory techniques and hundreds of 
Journal articles. The best known work is the standard labo- 
ratory textbook first published in 1936 and now in the process 
of the sixth edition, and Legal Medicine published in 1954. 

In 1917 he served in the U. 8. Naval Reserve Medical Corps 
organizing a base hospital unit which served at the U. S. 
Naval Hospital, New Orleans. He served the U. S. Naval Re- 
serve until retired because of age. He is credited with pro- 
mulgating the specialist unit organization that facilitated the 
expansion of the medical reserve assistance during World 
War II. f 

To round out his record it should be said that he was a good 
and constant golfer. He played bridge well and was an ex- 
cellent chef having been carefully educated in the art of the 
chef in a famous school. He was an excellent handball player 
of championship calibre. He was a helpful and beloved friend 
of every fireman and policeman in St. Louis. In any city to 
walk down the street with him was to meet friends of his in 
every walk of life. 

All of these talents, close friendships, and wide experiences 
made possible the fulfillment of the supreme desire of his life. 
Accepting the necessity for interchange of information and 
professional fraternization between persons who shared his 
interests in forensic sciences, he asked the Board of Police 
Commissions of the City of St. Louis, to authorize the Police 
Academy to sponsor a three day conference of national ex- 
perts in this field. The success of this first congress held in 
St. Louis on January 19, through January 21, 1948 was elee- 
trical and following an organizational meeting in New York 
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City, the present Academy of Forensic Sciences was born and 
the first convention was held in Chicago, January 26, through 
the 28th, 1949, and Dr. Gradwohl was elected its first presi- 
dent. During the last ten years he contributed heavily to the 
spirit and wisdom of the officers of the Academy. The last 
great effort of his life was a two month tour of Europe for 
the purpose of contrasting the medicolegal systems on the 
continent and in Great Britain. Death prevented the presen- 
tation of his studies before the 1959 convention. 

Concurrent with these preoccupations he pursued his fond- 
est pleasure with equal outstanding success, namely, the beau- 
tiful love and companionship with his wife, Ida Emmons 
Gradwohl, who preceded him in death on June 11, 1957. She 
was a bright cheerful woman of high social grace and a New 
England love of good character and manners. They were 
inseparable and participated equally in the high intensity 
of their devotions and social contributions. 

One could go on forever about Rudy Gradwohl, his wife 
Ida, and his friends. He was a very sensitive man. He was 
direct. He had to say what he felt to be fair and honest. In 
the thirty years I knew him I never heard him criticize any- 
one unjustly or derisively. He always wondered whether he 
had been too blunt when he found that he had to speak out. 
He could not stand by and listen to unfair criticism of anyone 
whether he personally approved of the person or not. He was 
well contained in all of his habits and never sacrificed any 
other person’s interest to his own vanity. He was beloved by 
everyone that knew him. He and his wife Ida are inurned 
in their final resting place in St. Louis, and their works live 
after them. 


Val B. Satterfield, M.D. 
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Who Is Psychotic?* 


Benjamin Boshes, M.D., Ph.D.,** Chicago, Illinois 


The problem of who is psychotic must always be coupled 
with “When is a person psychotic; where is he psychotic; and 
how is he psychotic?” 

When an individual is grossly disturbed in all spheres at 
all times, when he has broken sufficiently with reality so that 
his mentation and behavior are interfered with, there is no 
problem in recognition of the aberrant state. However, certain 
persons may show what to some appears to be disturbed be- 
havior, but the cireumstances are such as to make the behavior 
fitting, to wit, the actions of an individual at a Holy Roller 
meeting or even the behavior of a very staid, solid professor 
at a football game. Taken out of context, such behavior might 
be considered very bizarre, but in the setting it is quite ap- 
propriate, adequate, and no one gives it a second thought. 

The reverse, however, is sometimes true. An individual 
may, on the surface, be most cireumspect but there may be a 
seething cauldron of emotional and other disturbances under- 
neath. Frequently, the disorder is an extension of the previous 
personality and the question of personality pattern disorder 
vs. psychoneurosis or psychosis is raised. Often it is diffieult 
to decide when one has stopped and the other has begun. The 
decision can never be made lightly. It can never stem ex- 
clusively from the actions of the individual alone but the 
disturbance must be related to the area of operation. Only 
then may a total evaluation be made. 





*Presented at the Eleventh Annual Meeting of the American Academy 
of Forensic Sciences, February 26-28, 1959, Chicago, Illinois. Received for 
publication March 21, 1959. 

** Chairman, Department of Neurology and Psychiatry, Northwestern 
University Medical School. 
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Thus, a case in point, is the instance of a commercial air- 
plane pilot, one of the most experienced in the country, a 
man whose long record for safe flying was a standard for 
this company. This man, a son of a Free Mason and born a 
Protestant suddenly converted to Catholicism. He began 
writing a long series of letters to the various heads of the 
airline for which he worked, criticizing them for one action 
or another, but always in the framework of religion. None of 
the criticisms were justified but the letters came on despite 
admonitions that he cease. Finally, the company sought 
psychiatric evaluation for him and he was examined by a 
competent psychiatrist, a member of the American Board, who 
in turn referred the pilot to a psychologist for personality 
study. The conclusion reached was that “this man’s per- 
sonality was presently so warped by internal pressures that he 
was bound to be a source of annoyance to others and a serious 
threat to the morale of any group of which he became a part.” 

On the basis of this the pilot was grounded. He in turn 
consulted with a psychiatrist of his own choice. The latter 
stated that the patient was suffering from a “personality pat- 
tern disturbance with sociopathic and dissocial features but 
that there is no psychiatrie condition which would make his 
continued employment as a pilot hazardous or otherwise un- 
feasible.” Therefore, the situation reached a stalemate. Two 
competent experts had examined the man. Both agreed that 
he had a personality disturbance; one said that it was safe 
for him to fly, the other said it was not. In short, one said 
he was competent in his field of occupation; the other one 
said “No.” Therefore, the pilot exercised the option granted 
by his contract of employment, to have a third, neutral ex- 
aminer selected in order to resolve the controversy between 
the two prior examiners. I was chosen. 

All the data were made available to me; the letters in 
question and his work record. I was permitted to examine 
him physically, neurologically, psychiatrically, even to do 
laboratory tests on him including spinal puncture and electro- 
encephalography. The question of general paresis had been 
raised by one examiner. At the end of this study I came to 
the conclusion that this man was suffering from a character 
disturbance of the paranoid type. The latter had reached 
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psychotic proportions, rendering him a hazard in the opera- 
tion where he was carrying a plane load of passengers. 

On the basis of all of the available information the Ad- 
ministrator of the Civil Aeronauties Board denied the pilot 
application for renewal for his first class medical certificate. 
Thereupon the patient selected another psychiatrist, one of the 
outstanding men in the country—author of a standard text- 
book. This psychiatrist in turn employed the services of a 
psychologist for further personality evaluation tests. On 
the basis of his own, as well as the psychologist’s findings, he 
advised that the petitioner was not able to return to his duties 
as an airplane pilot. His findings and diagnosis, independent- 
ly made, were completely in concurrence with mine. 

A year later the petitioner decided to obtain another 
psychiatric opinion, this time in New York. The latest doetor, 
without examining the patient and on the basis of informa- 
tion made available to him, advised our pilot, “that he was 
now, and at the time of his grounding and revoeation of his 
C. A. A. physician certificate, free from psychosis, psychop- 
athy, neurosis, personality disorder; that he was mentally 
able to pilot a plane with safety to himself and to others.” 
Therefore, the petitioner filed a new application with the 
Civil Aeronautics Board Administrator for issuance of a 
first-class medical certificate, and when this was denied, pro- 
ceedings for the review of the denial were instituted. 

I shall delete the details of what transpired during those 
two days of hearings, but a review of the Board’s order as 
well as the subsequent reply of the Administrator to the 
petitioner’s specification of errors and argument on appeal 
are worthy of note. Often doctors are dismayed by lawyers’ 
and judges’ analysis of their testimony, conclusions and 
recommendations forgetting that the man who is legally 
trained operates in a different frame of reference. The 
analysis by the referee and subsequently by the Administrator 
was clear, logical and preeminently fair. They stated that 
it was the consensus of all except one examiner, this one hired 
by the petitioner, that the pilot was suffering from “ab- 
normality of the personality within the purview of Section 
20.2 (D) of the Civil Air Regulations. It was their view that 
it was not incumbent upon the Administrator to demonstrate 
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that such abnormality interfered with the petitioner’s ability 
to operate an aircraft safely. (As noted, this man had one 
of the safest flying records over a period of twenty years 
of any pilot in this country.) They pointed out however, what 
I had stressed in my testimony, namely that this pilot’s diffi- 
culty lay in the emotional sphere, and that this represented 
a serious hazard in commercial flying. This was the frame 
of reference, the piloting of a plane carrying passengers. It 
was gratifying to note that the Examiner in evaluating con- 
flicting expert testimony stated that he was compelled to 
find my testimony “of great probative value” whereas the 
testimony of the other psychiatrist, in his words, would have 
to be rejected as “conclusions only, unsupported by facts.” | 
might add that my testimony was simple. There were no 
theoretical arguments. There were no elaborate dissertations, 
particularly the unsolicited kind to which so-called experts are 
somewhat prone. It dealt solely with the information made 
available to me by the patient in his history, the record as 
given by the company, a careful scrutiny of the numerous 
letters he had written in his attack on authority, by my exami- 
nation of him, plus the added data which I was able to obtain 
from our psychological testing. The conclusions were set ex- 
clusively in the framework of his competency, the area in 
which he had to work, commercial flying. By adhering to the 
basic facts of the situation, and to the simple clinical catego- 
ries without going into any theory as to the origin of this per- 
sonality disturbance in earlier experiences in life, infantile or 
otherwise, I left the testimony objective and according to the 
examiner and to the subsequent reviewer, “absolutely clear.” 
The Civil Aeronauties Board Examiner, in turn, had adhered 
rigidly to the regulation, the physical standards governing 
the issuance of a medical certificate as found in Part 29 
of the Civil Air Regulation Section 29.2 (D) which provides 
that “an applicant shall have no disease of mental or nerv- 
ous system or abnormalities of personality which would 
be likely to render him unable to perform safely and exercise 
the privileges of the grade of Airman Certificate held or 
sought.” 

I had pointed out that this pilot, to ordinary examination 
was physically normal, intelligent, wholly cooperative, highly 
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articulate, and completely free from overt delusions, hallu- 
cinations, disorientations as to time, space and person, that 
there was no evidence of mental deficiency or of organic dis- 
ease of the nervous system. However, behind this facade 
which enabled this man to charm everyone lay a deep- 
seated character disturbance of dangerous paranoid type. 
The latter, I pointed out, had expressed itself thus far in 
the sphere of anti-social behavior. It had been my experience 
in the past, with individuals of this type, that during periods 
of stress they are unpredictable. I had examined many such 
men during World War II, including flyers, and I had learned 
that under stress their defenses against these internal forces 
could collapse. Then behavior could be denominated by inner 
impulses. It was my conclusion, therefore, that the stress of 
making split-second decisions required of a commercial pilot 
would be far beyond this man’s capacity. The Court held with 
this opinion and the petition for reinstatement of flying status 
was denied. Two vears later an appeal was also denied. 

It is of interest to note the subsequent course of our man 
in question in the last three years. He has remained friendly 
to me despite the fact that I had to find against him. He 
sends me three to four letters a month, plus elaborate re- 
ligious treatises which he writes up completely—the col- 
umns, the margins, between the lines, the introductory pages 
to the book, even the blank back pages and cover. Onto the 
printed pages he pastes all sorts of religious tracts so that 
whether it be book or magazine, it comes to my office about 
one-and-a-half times its usual size. In the meantime, he has 
been divorced (his wife is Protestant, as he was originally). 
He has five children, but a long history of marital infidelity. 
He never has been a real father. One son is now in the 
penitentiary for larceny. Meanwhile, the patient’s hand- 
writing, composition ability, sentence structure, all have 
regressed badly. He has been unable to hold a job. He had 
tried working as a gardener, houseman, and the like. His 
personality dilapidation, always in the paranoid vein, has 
progressed. He has informed me that even the priests of the 
retreat where he was wont to go, have asked him to stay 
away. Apparently he has been quite a problem to them. 
This was evident even before he was grounded, when two very 
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understanding priests, in letters to him which he showed me, 
had tried very delicately to explain to this man that his 
purpose in coming to a retreat had not been one for reflection 
or meditation or examination of the soul, but to find another 
stage in which to act out his personality distortions. They 
too were bombarded by his letters. 

In summary, therefore, we find a man to all purposes 
bright, charming, affable, handsome—in short, a person with 
all the attributes which would make for success. Yet behind 
was a character disturbance with a serious paranoid layer 
of psychotic proportion which manifested itself first in an 
attack on authority. He cloaked this in the framework of 
religion so that this appeared to be a virtuous, highly moti- 
vated type of criticism. His field of operation was pilot of 
a commercial plane, flying passengers. The onset of the 
personality decomposition to where it reached dangerous 
proportions could not be dated, it was so subtle, yet it was 
finally detected. Safety for the public was achieved only 
through difficult legal maneuvering and after conflicting 
psychiatric testimony. The lever was the analysis and the 
uncovering of the psychotic layer, which revealed a person 
motivated by delusion and unpredictable emotionally, one who 
could not safely fly other people although he was “the safest 
of pilots.” Subsequent regression and personality deteriora- 
tion confined the fact that the diagnosis of “Character dis- 
order with paranoid psychosis” was justified. However, this 
problem could never have been solved by an answer to the 
question “Who is psychotic?” To this had to be added “Where 
was he psychotic? When was he psychotic? How was he 
psychotic?” 





303 East Chicago Ave. 
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“Who Is Psychotic?” * 


Arnold Abrams, Ph.D.,** Chicago, Illinois 


“How odd it is that anyone should not see that all observa- 
tions must be for or against some view, if it is to be of any 
service.” (Darwin) 

It might be worthwhile in considering the question of, 
“Who is Psychotic,” to trace some of the psychological 
antecedents of the first western formal legal-medical ap- 
proach to psychosis. The advisory opinion of the House of 
Lords of 1843, stated their opinion of insanity 116 years ago 
thusly: 


“To establish a defense on the ground of insanity, 
it must be clearly proved that at the time of committing 
the act, the party accused was laboring under such a 
defect of reason, from disease of the mind, as not to know 
the nature and quality of the act he was doing; or if he 
knew it, that he did not know he was doing what was 
wrong.” 


This so-called “right and wrong” test remains as a remnant of 
a mechanical philosophy of personality in its extreme dedica- 
tion to the infallibility of the intellect. 

This approach to cerebral functioning and dysfunctioning 
was very much in line with the psychology of the day which 
held that man had many faculties. There were faculties of 
sensation, of perception, of remembering, of thinking, imag- 
ining, feeling, and willing. What people do in their common 





* Presented at the Eleventh Annual Meeting of the American Academy 
of Forensic Sciences, February 26, 1959, Chicago, Illinois. Received for 
publication Mareh 17, 1959. 

** Chairman, Psychology Section, Department of Psychiatry & Neurology, 
Chieago Medical School. 
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vis a vis relationships was compartmentalized into broad 
categories, each of which was named. This approach did 
nothing more than mirror man’s popular prepossessions. This 
view is still prevalent in the man in the street. It is note- 
worthy that those concerned with man’s behavior in academic 
settings did not abandon this view up until about 1890. 

The supposition underlying this “Age of Reason” approach 
to psychosis is that all psychic phenomena are subject to 
will or a “willing” process. When the will is absent or not 
functioning correctly the person may not know right from 
wrong. Thus, “The devil has got him,” was a popular way of 
explaining the absence of will. Those “possessed of the devil” 
do not know right from wrong. Measuring man in an exact- 
ing atomistic fashion did away with all concepts of the inner 
man. 

We can count among the contributions of Freud (1) the 
concept that the forces which initiate and perpetrate the ill- 
ness lie largely outside of consciousness. This concept which 
now enjoys widespread acceptance amongst most all persons 
working in the mental health field dealt a death blow to 
“faculty” psychology. One major consequence of this is a 
non-aeceptance of the right and wrong principle in clinical 
settings. 

Allport (2) describes the impact of Freudian thought in 
this manner: 


“As if to compensate for the neglect of these interests 
within the field of psychology proper, psychoanalysis 
rose upon the horizon emitting a spectacular, if sporadic, 
light. Small wonder that the world at large turned to 
psychoanalysis for guidance in dynamic-psychology. 
There was precious little other guidance to be had. I am 
inclined to believe that history will declare that psycho- 
analysis marked an interregnum in psychology between 
the time it lost its soul, shortly after the Franco-Prussian 
War (1871) and the time it found it again shortly after 
World War II.” 


With this changed conceptualization of psychic function- 
ing, new problems arose. Redlich noted a great diversity of 
diagnosis based on socio-economic differences. What is 
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diagnosed as schizophrenia in a state hospital might be diag- 
nosed as a reactive depression in a private institution. Dif- 
ferences in the academic background of the diagnostician add 
still another variable to this problem. In extra legal set- 
tings the problem of determining who is psychotic is formida- 
ble; it is the many blind men feeling the elephant. Yet major 
agreement on rejection of faculty psychology with its “right 
and wrong” concept exists. It is as if the family is feuding 
outside of court and they can not get together or agree on a 
common approach even when the legal climate, through such 
decisions as the Durham one, is improved. 

The MeNaghten rule, or right and wrong concept, free will 
concept, or faculty psychology, terms I take the liberty of 
using interchangeably, has as its base a “lex talionis” prin- 
ciple. This concept of “retribution for wrong doing” stands 
on sand when we take into consideration what is currently 
known by modern psychology. With the Durham decision the 
juror is asked to abandon this 19th century concept and 
to envision the individual with no guilt if there is no fault, 
no fault if there is no free will—and everything in the 
armamentarium of the medical world is admissible as evi- 
dence on the mental aspect of free will. 

Included in this armamentarium are the skills and tools of 
the clinical psychologist. To paraphrase Freud’s (3) defini- 
tion of dreams, the clinical psychological tests are the royal 
road to the unconscious. They provide both a cross-sectional 
and longitudinal view of the individual’s private world and 
his personality process. A microcosm of the subjective menta- 
tion of the individual is exposed and serutinized. The in- 
dividual’s perceptions or misperceptions, along with his eon- 
ceptions or misconceptions become objectified. This aspect 
of the individual’s existence is just as much part of him as 
his conscious verbalizations and his behavior. It is, as a 
matter of fact, part of his behavior, a sample of it. While 
psychologists too have their theoretical differences, few, if 
any, experts would disagree on the positive signs of a psy- 
chosis on a Rorschach test. Such things as contamination, 
hizarreness, confabulation, inability to handle reality, ete., 
as reflected in psychological tests are aspects of a distorted 
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consciousness and a rift in the ego structure. These rifts are 
not always perceivable to the naked eye, even to the experts. 

The themes, precepts, body-imagery, visual-motor Gestal- 
ten, intellectual functioning, to mention but a few, are dimen- 
sions of personality functioning which can best be assessed 
in conjunction with clinical psychological techniques. 

Abrahamsen, (4) in his book on crime and mental illness 
states, 


“Another reason why it has been so difficult to deter- 
mine the border between normal and abnormal function- 
ing is that we have not had the proper tools to in- 
vestigate the minds of the persons involved. True as 
time has gone by our tools have been perfected; in addi- 
tion to our basic psychiatric examination we have de- 
veloped psychological tests which started out as a sheer 
measuring of the intelligence, but later evolved to em- 
brace the emotions as well. Beside the Binet-Simon Test 
and the Bellevue-Wechsler Test, both measuring the in- 
telligence, we have the Projective Personality Test, the 
Rorschach, Szondi and Thematie Apperception Tests; of 
the Concept Formation-Tests, the Hanfmann-Kasanin 
and B. R. I. Sorting Tests are often used. That we use 
those tests does not mean that through them and through 
our technique of examination we can ascertain all perti- 
nent data about the human mind; we still have a long 
way to go.” 


To establish with definitiveness whether or not a bone is 
broken and how it is broken, one would want to involve the 
services of a radiologist or at least take an X-ray. Radiolo- 
gists may differ in their interpretations of an X-ray, and this 
has been amply demonstrated, yet it is these differences of 
opinion that should be weighed not whether or not the X-ray 
need be taken. In the same fashion the clinical psychologist 
ean help to clarify one crucial question, mainly is there a 
diminution or distortion of consciousness characteristic of the 
psychotic individual? And if so, how does this shed light on 
his behavior? 

Abrahamsen (4), in stressing the need for a thorough ex- 
amination of the criminal, stated, 
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“Prior to our recent investigation, offenders suffered 
from mental illnesses which were not detected because of 
insufficient methods. Our investigations which are also 
used by other researchers constitute a sort of X-raying 
of the human mind and are a means of revealing hidden 
illnesses not detected by the naked eye. It is only fair 
to add that X-raying the human mind is only an analogy, 
and, like all analogies, is only partly true. Emotions and 
motivations cannot be seen; we are aware of them only 
when the individual is carrying out or has carried out 
his action.” 


Now to deal directly with this very challenging question, 
“Who is Psychotic?” 

I think that all of the experts would agree that we do not 
know where the border is between normal and abnormal, or 
psychosis and nonpsychosis. While this border area is an 
area of controversy, we should not confuse inability to ecate- 
gorize with inability to observe svmptoms that are faint, 
intermittent or have a neurotic overlay. Delusions and 
hallucinations may appear for the most part in paranoid 
forms of schizophrenia, where grandiosity and ideas of ref- 
erence and persecution are paramount. The simple schizo- 
phrenic on the other hand may present none of these symp- 
toms and only vague suggestions of pathology of the casual 
observer. I think that a study of this phenomenon might 
reveal that the more crystallized are the symptoms of a 
psychosis in a paranoid direction, the greater the chance of 
being considered legally insane. Concomitantly, those who 
have the least contact with humanity on any level, will de- 
velop fewer paranoid deformities than others. The fewer the 
overt symptoms of psychosis, the greater the chance of being 
considered legally sane. 

Current knowledge regarding personality makes it im- 
possible for us, and ultimately the courts and jurors, to avoid 
being concerned with covert as well as overt aspects of be- 
havior. 

The concern with covert aspects of behavior and their 
illumination through psychological devices is relatively new 
only in a formal academic sense. Shakespeare, at one point 
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in Hamlet, portrays the potential criminal in a projective 
situation: 


“Hamlet: Do you see yonder cloud that’s almost in the 
shape of a camel? 

Polonius: By the mass, tis like a camel indeed. 

Hamlet: Methinks its like a weasel. 

Polonius: It is backed like a weasel. 

Hamlet: Or like a whale? 

Polonius: Very like a whale. 

Hamlet: Then I will come to my mother by and by.” 


If we but knew what the loosely structured stimuli (the 
clouds), were like, we could quantify Hamlet’s percepts. 
Given a host of standardized stimuli, we could say something 
about his contact with reality, his ego structure, ete. 

Perhaps the one central key area of concern in situations 
where there is a question of psychosis involves “contact with 
reality” or “reality testing.” Psychosis might be broadly 
defined as a quality of sick structure where marked distor- 
tions of reality are manifest. The inability to utilize con 
sciousness to deal with both internal and external stimuli 
resulting in major misconceptualizations are prime factors 
in a psychosis. These factors are more than frequently covert 
or hidden and can be uncovered only through protracted 
analytic interviews or psychological testing. 

In a study dealing with 102 sex offenders at Sing Sing 
Prison, it was revealed that nearly 20% were suffering from 
a psychosis. Glueck (5) asserted that 12% of the inmates 
at Sing Sing (1917) were mentally ill, (psychotic). Over- 
holser (6) in 1939, in a 14 year study found that nearly 15% 
of the inmates examined under the Beggs law of Massa- 
chusetts were found to be highly suggestive of or frankly 
psychotic. 

Allow me to present a brief case history and _ psycho- 
logical report on an inmate incarcerated for murder: Roy 
is a 20 year old, white male. He was raised by his father who 
was divoreed from his mother 10 years ago. He was a rather 
slow student and left school at the age of 16 to take a manual 
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labor job. There is no history of trouble with the police or 
iggressive activity. He has never been the member of any 
rang. 

He murdered a boy in his neighborhood who chided him 
about certain alleged unacceptable and degrading sexual acts 
with girls. 

This of course is a very abbreviated social case history. 

During the psychological examination which took place 
after sentencing for research purposes, the inmate cooperated 
fully. He was quite outgoing during the interview. He readily 
spoke about his crime, and admitted with the qualification 
that he did not do it impulsively or for material gain. 
He realized, he said spontaneously, that he was wrong. The 
psychological tests, including the Wechsler-Bellevue Seale for 
Adult Intelligence, the Rorschach Test, Thematic Appercep- 
tion Test, and projective drawing revealed an individual who 
has little ability for social contact with people. This was in 
contrast to his overt behavior. He does not have, the tests 
reflect, the ability to form close and lasting relationships. His 
emotionality was flat; there was one very meager reaction to 
emotional stimuli. Bizarre responses and ones involving 
cleareut distortions of reality appeared in those areas that 
are commonly associated with male sexuality. He revealed 
the dynamies of a homosexual panic, with mild underlying 
paranoid trends. The latter were poorly developed because 
of his low level of interaction with others. The propensity to 
distort reality under stress situations involving sexual stimu- 
lation showed this inmate to have all of the earmarks of a 
psychotic process. 

There was no plea of insanity in this case, but had there 
been, it might have been difficult or impossible to establish, 
even under the optimum conditions of the Durham decision. 

What we ean do to ameliorate the existing situation is to 
establish a standard method of examining each defendant 
where the problem of a psychosis is at hand. This should 
certainly include the tools and skills of the clinical psycholo- 
gist. 

We can clearly advocate acceptance of studies of the covert 
life of the individual as evidence. 
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It might be worthwhile to involve existing clinical set- 
tings (such as Psychiatry and Neurology Departments in med- 
ical schools) in an amicus curiae relationship with the courts. 

We can minimally at least set into motion several pilot 
studies that would bring to light the major areas of differ- 
ences between experts. 

Thoreau stated that if one sheds a dull light on an object, 
one gets a vague shadow; with a sharp light, one gets a well 
defined shadow. 

Perhaps all we can hope to do immediately is to heighten 
the outline of the shadow—psychosis. 
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Centuries before the Mosaic Law stated “Vengeance is 
mine, so said the Lord,” the Hammurabi Code (ea. 2100 B. C.) 
also set limits to the Lex Talionis so that offenders were pro- 
tected from undue vengeance or vindictiveness on the part of 
the victim’s clan. Despite such early edicts, society, when 
facing periods of stress, repeatedly backslides in its handling 
of those who deviate from or threaten its mores. At present 
-apital punishment, which was originally limited to “a life for 
a life,” is still applied in over forty-five offenses, from rape 
to espionage, and even horse thieves caught in the rugged 
west a generation or two ago were hung. 

In the past capital punishment might have been justified in 
terms of prevailing superstitions of earlier cultures (1) or of 
offenders serving the role of scapegoats. That such punish- 
ment is still justified as self-protection for modern society, 
or used as a means of restraining individual subconscious 
fears or guilts, is indeed a sorry manifestation of civilization’s 
progress to date. Actually, capital punishment in recent years 
has been used as a means of maintaining class or racial dis- 
crimination: Clarence Darrow (cited in 1) pointed out that of 
150 men and one woman executed at Sing Sing all were uni- 
formly poor, while in the South persons executed for rape 
are without exception Negroes. 

* Presented at the Eleventh Annual Meeting of the American Academy 
of Forensic Sciences, February 26, 1956, Chicago, Illinois. Reeeived for 
publication February 28, 1959. 

** Assistant Professor of Clinical Psychiatry, Washington University 
School of Medicine and Senior Psychiatric Consultant, Maleolm Bliss 
Mental Health Center, St. Louis, Missouri. 
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In the present era, an increased effort has been made to 
protect the mentally ill from execution, as there is wider 
awareness that punishment of such offenders has no greater 
deterrent value than there would be in the severe punishment 
of a child who inadvertently caused harm. The basis for han- 
dling mentally ill offenders was laid down under the Me- 
Naghten Rule in 1843, when society was more conscious of 
moral and cognitive values than of the emotional and person- 
ality factors which cause mental illness. The very inviolabil- 
ity of the McNaghten Rule suggests its weakness. It serves as 
a strong reminder of how reluctant society is to give up moral 
judgments in punishment, and of how arduous and difficult 
it is to substitute reasonable, humane, and eventually corree- 
tive handling of offenders. A similar cultural lag has existed 
in other areas where superstitions, ignorance, and morbid 
fears took over. For example, in the relationship of society to 
its mentally ill (who were also originally feared and mis- 
understood), the manner in which such persons were segre- 
gated from the community into asylums in an almost punitive 
way also served to unnecessarily delay medical and psychiatric 
efforts to approach mentally ill persons with a curative, 
rather than a condemning, attitude. 

There is an obvious discrepancy between what the psychia- 
trist may be able to contribute as an expert and what the 
MeNaghten rules demand of him (2). Merely knowing or 
understanding the psychopathology of a given disorder in a 
given offender does not set up the psychiatrist as an adequate 
judge of morals nor as an expert in shades or degrees of 
legal responsibility. Psychiatrists feel more and more compe- 
tent to explain the relationship between a person and an act 
that he might have committed, to clarify how best to dispose 
of a guilty person, to contribute to predictions of possibilities 
for future adjustment of an individual offender to society, 
but they are not automatically able to fit medical thought into 
the Procrustean bed of legal formuli. Even the recent Dur- 
ham decision throws too much responsibility on the psychi- 
atric expert. Here again the psychiatrist is asked to assume 
full responsibility for determining when an isolated act has 
been a direct result of an existent mental illness. The difficul- 
ties psychiatrists have in including even severe psychopaths 
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with those who might benefit from this rule indicates the 
problems the clinically trained psychiatrist has in attempting 
to adjust his thinking to the burden of forensic opinion. Per- 
haps this is the nub of the difficulty in applying the Durham 
decision, which attempts to formulate a rule for the determi- 
nation of guilt and the disposition of the guilty. One might 
compare the repetitive dilemma of the psychiatrist in the 
courts to the situation of a pediatrician faced with parents 
who insist on limiting the doctor’s contribution to the deter- 
mination of the kind of discipline to be applied to the child 
without granting the physician sufficient scope to understand 
and explain the causes of the child’s misbehavior so that such 
misbehavior might be prevented in the future. 

It is the thesis of this paper that the prolonged period of 
using psychiatric experts to contribute to the determination 
of who is guilty has been much overextended; that it would 
be much fairer to allot solely to judges and juries the function 
of determining legal guilt; that psychiatric testimony could 
better be utilized to determine the offender’s future disposi- 
tion, both for his well-being and for the protection of society. 
It is about time to admit and proclaim our lack of faith in the 
concept of punishment as a deterrent (3, 4, 5). Once we are 
ready to discard this concept, there can be an end to the 
debate between psychiatrists and jurists, a debate which has 
become sterile because it never really faced up to the causes 
behind the dispute. If society were to become really concerned 
with the fate of the individual offender, a great deal of the 
score keeping.as to who is guilty and what penalty to impose 
would cease. Instead, a concern with the total responsibility 
of the community toward the offender would take its place. 
Even the offender might be willing to assume some personal 
responsibility if it could be demonstrated to him that his prob- 
lems are everyone’s problems, and that he will not be merely 
the victim of a procedure reminiscent at times of earlier trials 
by ordeal or battle. The legally guilty person would perceive 
the social concern about his developmental history, and about 
the relationship of his shortcomings to community responsi- 
bility. He would also be confronted with the availability of 
assistance which might range from outpatient psychothera- 
peutic help through parole and even to institutionalization, 
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if indicated. In any case, the community would attempt to 
relate the disposition of an offender to the type and degree 
of his malfunctioning, rather than merely confront him with 
a retaliative, unrealistic, and socially useless judgment by 
the courts. 

It was a belief in this basic thesis—that the community 
must share in understanding the individual offender—that 
promoted the organization of the Social Maladjustment Study 
Unit at the Malcolm Bliss Mental Health Center in St. Louis 
(6). This Study Unit seeks ways of sharing with the commu- 
nity interpretations of deviant behavior and eventual under- 
standing of the socially maladjusted persons (7). Legal and 
other important and relevant groups in the community partic- 
ipate in the deliberations of the Unit. They present a common 
orientation of interest, trust, and acceptance toward an of- 
fender, rather than structuring of attitudes of rigid rejection 
or recriminating intolerance. From this basis—of caring for 
a fellow human being—comes forth the shared responsibility 
for a solution as to his disposition. 

Three consecutive offenders seen at recent weekly meetings 
of the Social Maladjustment Study Unit are presented to 
exemplify this approach. 

Case 1. Mr. A., 52 years old, was accused of the second 
degree murder of his wife, from whom he had been separated 
for more than three years. He was the third of four siblings, 
and his relationship with other family members was one of 
alternating dependency and overbearing hostility, without 
ever having periods of contributing in a sustained, adult, and 
concerned fashion. His father died when he was twelve. His 
background history revealed an adolescent period character- 
ized by very impulsive, show-off, overbearing behavior, and 
a hasty first marriage (when he was twenty-two) which ter- 
minated with a show of aggressive behavior toward his first 
wife, resulting in his hospitalization for a short time in a 
mental institution. His present (second) marriage, occurring 
when he was thirty-three years old, started off with consider- 
able early disappointments and arguments which continued 
until a separation about three years ago. There were two 
children, aged seventeen and sixteen, resulting from this 
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marriage, but Mr. A. had very little in common with them. 
A plumber by trade, he had prolonged periods of unemploy- 
ment, and for about a year prior to the current offense he had 
been living in a rather distant city. He went through an ex- 
tremely severe depression during this period and had lost 
much weight. He was constantly on the long distance phone 
begging his family and especially his wife to take him back. 
He finally returned to St. Louis where, in a frenzied fashion, 
he tried to get various resources, including the church, to help 
him become reunited with his wife. He tried to manipulate 
his own children, his sister and his friends to this end, and 
he was totally unable to accept the fact that his wife, whom he 
knew to have been unfaithful to him, really meant it that their 
marriage was over. In an outburst of agitated behavior he 
confronted her with a revolver, threatening, “Come back to 
me or I will shoot myself.” And when she, teasing, replied, 
“Who cares? Go ahead,” the revolver went off but in the op- 
posite direction. 

This man had a pattern of unstable, aloof, and isolated 
existence both through school years and through early mar- 
riage. Yet no one attempted to help him overcome his estrang- 
ing attitude toward others. On the contrary, he was pushed 
toward a need to conform, taking on responsibilities for a new 
family, only to go through even more non-rewarding periods 
of family life and to face situations that left him rampantly 
hostile or cold, indifferent, an outsider. The despair of re- 
maining alone, neither welcomed nor understood, finally be- 
‘ame intolerable and the trigger squeezing served as a way 
out of an existence that was not rewarding, shared, nor 
wanted. 

Case 2. Mr. B., a 23-year-old Negro, eldest of five children, 
had a history of difficulties in adjustment, both in the family 
and in school, from the early age of seven. He undertook : 
common-law marriage at the age of sixteen which was some- 
how accepted by his parents, his mother raising the illegiti- 
mate child of his wife. Both his economie and social adjust- 
ments were at best tenuous. Despite his marital commitment, 
he was constantly on the loose, drinking, hanging around: bars, 
forming casual relationships with other women, and not com- 
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municating genuinely nor meaningfully with anyone in his 
family. He feared crowds, was angry at his mother, and ac- 
cepted sex as a ready means for the release of hostility. He 
gradually began to associate this sexual urgency with a need 
to rape elderly white women. After a rape he felt nauseated 
and jittery for days. He knew that he was different from 
others. He was abject and even frightened as to where his 
obsessive preoccupation with rape phantasies would lead, but 
he dared not confide nor share with anyone. He was relieved 
when he was finally apprehended, even if he were to be sen- 
tenced to life imprisonment. 

Case 3. Mr. C., a 27-year-old single white male, oldest of 
five children, had been considered mentally defective since 
age fifteen, when he had difficulties in school because of fight- 
ing, open masturbation, and truancy. His parents had always 
treated him as younger than his age, and, although in recent 
years he had performed adequately at a relatively adult job, 
his social and emotional outlets remained at an immature 
level, and he had frequently engaged in various sexual activi- 
ties with young children. His family was aware of this acting- 
out behavior and attempted to keep him under constant 
surveillance. But his sexual misbehavior continued, appar- 
ently troubling only his family, until finally he was observed 
in such an episode and police action ensued. 


Discussion 

Of these three cases, the murderer is still awaiting trial, 
the Negro rapist has accepted a life sentence, and the child 
molester has been sent to a state mental hospital as a criminal 
sexual psychopath. In all three cases, despite the disparity 
in the offenses as well as in the dispositions, we were dealing 
with people who were out of step, extremely immature, exist- 
ing without goals, purpose, or meaning for years prior to 
being brought to the attention of the courts. In none of these 
three cases would punishment be likely to have a deterrent 
effect. These people are different; they are much more iso- 
lated, much more misunderstood, much less integrated than 
most persons. Not one of them ever maintained family rela- 
tionships with any validity or any strength. None had any 
pride in themselves, or any consistent purpose in their lives, 
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or any feeling of sharing toward others. For none of the three 
did people, other than the immediate family, show any aware- 
ness or caring what their destiny might be. Yet all of them 
compulsively persevered in antisocial patterns which were 
as detrimental to the community as to themselves, or as to 
those who pinned their hopes on these offenders. 

One way of explaining such behavior might be to realize 
that such persons lead an isolated existence, both emotionally 
and socially; that their intrapsychic themes become focused 
on hostile preoccupations. Some of the more unpredictable, 
more impulsive acts of violence committed by socially malad- 
justed persons may then be due to a sudden outpouring of 
hostility as a projection upon another person of the angry 
preoccupations that have become enhanced by the individual’s 
sense of isolatedness (8). These violent acts then become 
possible when the offender becomes aware how poor his inter- 
personal relationships are. This mental mechanism would ap- 
pear to be somewhat similar to that found in persons isolated 
by chance or experimental design from others, and deprived 
in varying degrees of sensory stimulation (9). Under these 
extreme conditions, subjects experience an accentuation of 
wishful thinking and a tendency to project outward the phan- 
tasies, preoccupations, and needs felt during these prolonged 
periods of enforced isolation. 

A despair about an existence without depth or satisfaction, 
an existence which tended to isolate these individuals from 
other persons, is apparent in the life patterns in each of the 
three cases cited. In all three, acting out and a constant 
expectation of retaliation tended to isolate these persons even 
further. And, in all three, acting out was an early pattern of 
behavior that caused concern to the family, the school, and 
even to the medical resources consulted. Responsible persons 
in the community knew quite early that things were not go- 
ing well for any one of these three persons, and that repetitive 
and more serious difficulties were likely to oceur. If nothing 
really preventive nor remedial was done, then the responsibil- 
ity is clearly also the community’s; it is the responsibility of 
those who knew but did not act effectively, and of those who 
did not provide resources for effective action. Yet when, as 
adults, each one of this trio found himself in front of the 
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courts, he was treated as if the offense and the guilt for it in- 
volved him alone. No concern was manifested for the lack of 
help given to the immediate families of these three when they 
were left alone in raising their “problem children,” nor was 
concern manifested for the marked degree of apathy with 
which community resources were made available—for the al- 
most total disengagement of community responsibility—dur- 
ing the formative years of these three offenders. 

Despite considerable gain in scientific psychiatric under- 
standing of the causes of aggressive, antisocial attitudes and 
behavior, the tendency of the courts is still to be punitive for 
an antisocial act, without searching for the causes that are 
responsible for that act. But the community has a right to 
expect more from the courts—to expect that court proceed- 
ings maintain an atmosphere of understanding, of searching 
for the reasons that brought about the maladjustment to be 
dealt with. The emphasis on understanding the offender 
would clarify his degree of isolation, his resultant despair, 
and the eventual resort to violent antisocial behavior. Fur- 
thermore, the ability to share in learning about the offender 
should become a test and an education for the community, not 
merely the sole concern of the psychiatrist. Only then will 
obsessive preoccupations with legal or moralistic codes fade 
away. Only then will precedence be given to the real basis for 
community concern, to the positive and rewarding aspects of 
the community, to the sharing of the responsibility for anti- 
social behavior as well as the understanding of what has 
caused such despair within the offender and how it came 
about. 


Summary 


A murderer, a rapist, and a child molester are compared as 
to the significance and purpose of their antisocial acts. Anti- 
social behavior is presented as a reaction to a precarious, 
non-sharing, alienated existence. Degrees of deviation from 
behavior norms are explored in terms of deep-seated resent- 
ments and feelings of despair within oneself, as well as frus- 
trations over inability to obtain meaningful participation with 
the environment. The role of the psychiatrist in determining 
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degrees of culpability of the offender is then seen as at best 
a desultory one, and the punitive attitude of society toward 
offenders appears to be a short-sighted—if not vindictive— 
reaction, a carry-over from an earlier, more primitive society. 

Modern society is entitled to greater understanding of the 
causes and eventually to the prevention of antisocial be- 
havior. In the near future the stress will be put not so much 
on the determination of the degree to which an offender is 
guilty, but on how he has reached this point in existence, from 
where does his despair stem, and what society can do to pre- 
vent similar breaks in others. 
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Agonal Peptic Ulceration in 
Hypoxia, Uremia and Stress* 


Jorgen B. Dalgaard, M.D.,** Rochester, Minnesota 


Acute peptic ulcerations are common necropsy findings. 
In a personal study of a large necropsy series (1) such ulcers 
even outnumbered chronic peptic ulcers and were, with few 
exceptions, secondary to some cerebral lesion or severe func- 
tional impairment (so-called neurogenic or stress ulcers). In 
most cases the brain displayed a localized anatomic lesion, 
and the cerebral involvement was mostly massive and acute. 
Evidence that the peptic lesion originated after, and was due 
to, the (primary) cerebral lesion was often at hand. The 
main types of cerebral lesions associated with acute peptic 
ulcerations were injuries, tumors, operations, infections and 
vascular lesions. Each of these types has been the subject 
of previous individual papers (2, 3, 5-7). This paper con- 
cerns those cases in the necropsy material in which acute 
peptic ulceration was found unassociated with localized cere- 
bral lesions of the types mentioned above but mainly associ- 
ated with severe functional impairment. The subject will be 
subdivided according to the groups indicated in the title. 
A few cases in which there were uncommon cerebral lesions 
will be mentioned in addition. 


Material and Classification of Peptic Lesions 
The basic material for the present investigation was 4317 
consecutive hospital and medicolegal necropsies performed 
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at the institutes of pathology, Universities of Aarhus, Den- 
mark, and Bergen, Norway, and at the institute of forensic 
medicine, University of Copenhagen, Denmark. All cases 
with peptic ulceration of the types mentioned below were 
included in the study in which the interest was focused upon 
the occurrence of cerebral lesions or functional disorders in 
the ulcer cases. 

In all, 208 neeropsies displayed acute peptie ulceration, 
while 177 showed chronic peptie ulcers or their sequelae. The 
following types of ulceration were encountered (the letters 
in parentheses are the designations used in the tables): (A) 
esophagomalacia, which means an agonal autodigestion of 
the lower part of the esophagus, perforating into the medi- 
astinum or pleural cavities which may contain a considerable 
quantity of hemorrhagie gastrie acid; (B) gastromalacia, 
which is a very similar process involving the fundus of the 
stomach, perforating beneath or even through the left dome 
of the diaphragm; (C) gastroduodenal mucosal erosions, usu- 
ally multiple; (D) true, acute gastrie uleers, usually pylorie, 
involving even the deeper layers; (FE) aeute duodenal ulcers, 
sometimes perforating; (D chr. and E chr.) ordinary chronic 
gastric or duodenal ulcers respectively; and (G) gastric re- 
section or gastroenterostomy performed for ulcer. Details 
concerning the basic material and a closer description of the 
acute ulcerations were given in the first paper (1). 

In the previous papers (2, 3, 5-7) 151 of the 208 acute 
ulcer cases and 45 chronie uleer cases which were associated 
with anatomie cerebral lesions of the types mentioned in the 
introduction have been reported, and four acute and one 
chronic ulcer case associated with burns have been consid- 
ered from a forensic point of view (4). Seven acute and 12 
chronic ulcer eases associated with various uncommon cere- 
bral disorders are considered at the end of this paper for the 
sake of completeness. In 71 eases of chronie ulcer no cerebral 
lesion was found and in 40 the brain was not examined. The 
remaining 46 cases with acute peptic ulceration mainly asso- 
ciated with functional impairment, which is the object of this 
paper, are listed in the tables. The last few cases with chronie 
uleers were of little interest. 
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Hypoxia 

Hypoxia is probably involved in an appreciable percentage 
of all deaths. As methods for postmortem estimation of an 
agonal hypoxia are lacking, however, a diagnosis of hypoxia 
must be based upon clinical information such as evidence of 
cardiac arrest, impairment of consciousness, severe dyspnea 
and cyanosis. 

Of all cells, the neurons of the brain are most susceptible 
to hypoxic damage which is usually followed by acute cere- 
bral edema and irreversible cellular degeneration. It is 


known that hypoxia causes pronounced hypersecretion of 


gastric acid in both animals and man, and prolonged hypoxia 
in animals causes multiple acute ulcerations in the stomach 
(9, 10). 

No series of cases in which peptic ulceration is ascribed to 
hypoxia is known to the author, but several series on acute 
(neurogenic) peptic ulceration in general contain isolated 
reports of typical cases of hypoxia. One ease designated 
“anoxic death” (bronchiectasis and pneumonectomy) with 
multiple gastric erosions is reported by Globus and Ralston 
(12). Five additional cases indicated in their Table 8 might 
be ascribed to either hypoxia or shock. 

Watson and Netsky (21) reported on a case of anesthetic 
apnea resulting in unconsciousness with death 18 days later. 
Necropsy revealed anoxic cell degeneration in the brain, 
gastromalacia and perforating duodenal ulcer. Wyatt and 
Khoo (23) published the case of a 12-vear-old boy in which 
a 4-minute cardiac arrest during anesthesia was followed by 
unconsciousness and death in 30 hours. The brain displayed 
edema and cellular degeneration, and both gastromalacia and 
gastroduodenal ulcers were found. Another 12-year-old boy 
who had cardiac arrest for 5 minutes and unconsciousness till 
death 4 days later was mentioned by Schlumberger (18); 
necropsy revealed acute duodenal ulcers. 

The 30 cases of perforating gastromalacia or esophago- 
malacia with associated cerebral lesions reported on by Strass- 
mann (20) included two cases of hypoxia due to barbiturate 
intoxication and one due to emphysema and bronchitis. 

Of special importance to the question of peptic ulceration 
due to hypoxia is the recent survey of Palmer and Sherman 
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(17) who review the mechanism of arteriovenous shunt in the 
gastroduodenum and stress that local capillary congestion or 
plethora causes mucosal hypoxia with depression of vitality 
to the point of local necrosis. The difference between acute 
and chronic peptic ulceration is emphasized. 





Fig. 1—Perforating esophagomalacia in a 69-year-old man who died in 
hypoxemia caused by bronchiectasia and bronchopneumonia (Case 45, 


Table 1). 


In the present material, perforating esophagomalacia or 
gastromalacia was observed in a group of nine patients with 
various bronchopulmonary, pleural or cardiac diseases in 
which a prominent common feature in the period preceding 
death had been pronounced clinical hypoxia. In a few cases 
this diagnosis was actually mentioned by the clinicians; in 
the remaining cases the clinical history, notably the presence 
of pronounced cyanosis, afforded substantial evidence. Two 
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Two more cases probably belong to this group, but as 
cyanosis was not particularly mentioned in the case history 
they are not included in Table 1. One (ease 213) was that of 
a 78-year-old woman with cardiac insufficiency and pulmo- 
nary embolism. Necropsy displayed perforating gastromalacia 
and a small ulcer sear on the lesser curvature. The other 
(case 210) was that of a 49-year-old man with old and recent 
eardiae infarets, cardiac insufficiency and episodes of faint- 
ing. He showed multiple gastric erosions. 


Uremia 

Many patients in an ultimate state of uremia display a 
hemorrhagic tendency, and mucosal edema with diphtheritic 
and ulcerative lesions is often found in the ileum and colon, 
less commonly in the stomach and duodenum, in uremic 
deaths (14, 15). True peptie ulcers, however, are not reported 
with particular frequency in uremia, and statements concern- 
ing an association between uremia and esophagomalacia or 
gastromalacia are not known to the author. In Strassmann’s 
(20) series of perforated and nonperforated malacias no 
mention was made of uremia, and neither was this the case in 
the recently reported series of Wilson (22). 

In the present series a few of the previously reported pa- 
tients with peptic ulceration associated with anatomic cere- 
bral lesions were also uremic. In addition, 12 patients with 
acute peptic ulcerations unassociated with localized cerebral 
damage died in uremia (Table 2). Of these, four had perforat- 
ing malacias, six had acute mucosal erosions and two had 
true acute gastroduodenal ulcers. One patient displayed both 
acute and chronic ulcerations. Two patients who died in 
uremia had only chronie gastroduodenal ulcers. The renal 
impairment was of very long standing in both eases (see last 
two cases in Table 2), but an etiologic relationship between 
the uremic state and the ulcerations could hardly be assumed. 


Stress 

When Selye (19) outlined the concept of the general adap- 
tation syndrome, the occurrence of hemorrhagic gastric ero- 
sions was one of the main findings in the experimental ani- 
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mals subjected to unspecific stress or overdosage of ACTH or 
cortisone. Several subsequent investigators have substanti- 
ated this observation, and confirmatory clinical evidence 
and observations from necropsies are also at hand. 

It is especially well known that acute peptic ulceration may 
occur subsequent to severe burns of the skin. When such 
ulcers are duodenal in position they are usually termed “Curl- 
ing uleers.” Uleerations due to burns may, however, occur in 
other positions than the duodenum and be of any of the types 
listed above, as shown in a previous publication in this series 
(4), to which reference is given concerning ulcers due to 
burns and freezing. 

Uleers due to other types of unspecific acute stress, such 
as injuries, operations, intoxications or severe acute disease, 
are now frequently reported on, and they are usually termed 





Fig. 2—Perforated duodenal ulcer causing fatal peritonitis in a 69-year-old 
woman who died in an ultimate state of stress caused through widespread 
metastasis of carcinoma of the breast (Case 49, Table 3). 
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“stress ulcers.” Several such cases and series have been pub- 
lished, especially in the surgical literature (11, 13, 16). 

Such stress ulcers are closely related to the acute ulcera- 
tions sometimes seen after therapeutic use (or overuse) of 
corticosteroids. Several such cases have been reported from 
experimental and clinical experience. Recently the author has 
seen a few cases, but as no such case was included in this 
necropsy series, the important but difficult problem concern- 
ing corticosteroid-induced or activated ulcers is omitted from 
this brief survey. 

In the present material the histories of 15 patients in 
whom acute peptic ulceration was found at necropsy pre- 
sented evidence of major stress and ultimate severe shock 
preceding death (Table 3). The basic diseases were different 
and the collection of these cases into one group might appear 
arbitrary, but a further subdivision appeared unwarranted. 
Three of the patients were also uremic, three were alcoholic 
and three displayed evidence of adrenal lesions (cortical 
hyperplasia, case 64; acute hemorrhage, cases 191 and 224). 
The types of peptic lesions found in the 15 patients were 
evenly represented: five patients had malacias, five had mul- 
tiple erosions and five had actual acute ulcers. 


Addendum: Mixed Group 

In the previously published papers and foregoing tables, 
all except a few of the cases of peptic ulceration encountered 
in the basic material have been considered. The remaining 
few cases which could not be conveniently included in any 
of the previous groups are briefly reported here. 

Four cases of multiple gastric erosions, three of which 
were associated with hemorrhagic gastric contents, were ob- 
served in alcoholics found dead. Two of them also had 
chronic ulcers. Six other alcoholics displayed chronic peptic 
ulcers or sequelae; one of them had died of neglected perfora- 
tion of a duodenal ulcer. In the patients with acute erosions 
a direct influence of alcohol on the gastric mucosa cannot be 
excluded, and in the cases of chronic ulcer in aleoholies so 
many special factors might be involved that these cases ac- 
tually fall outside the main scope of this study and are there- 
fore not listed or discussed further. 
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The last seven patients with acute ulceration, listed in 
Table 4, had various uncommon neurologic disorders. One 
had disseminated sclerosis, two had amyotrophic lateral scle- 
rosis, and one was schizophrenic and displayed a very small 
cerebral infarct. A 9-day-old baby with erythroblastosis and 
severe kernicterus was the youngest patient in the series. 
Patient 177 presented convincing clinical evidence of cere- 
bral involvement, and probably a small cerebral metastatic 
lesion was overlooked at necropsy. The last patient (No. 
322), with severe but atypical neuropsychiatrie symptoms, 
represented a problem case in which the cause of death re- 
mained obscure. 

Concerning the cases of chronic peptie ulceration associ- 
ated with various types of cerebral involvement, listed in 
Table 5, reference is given to the comments on the cases of 
chronic ulcer in the preceding paper (7) (concerning vascular 
cerebral lesions). In some eases the cerebral lesions obviously 
or probably antedated the dyspeptic symptoms, in others not. 
As a whole, no clear evidence of an etiologic relationship 
between the neurologie and peptic lesions was obvious. 


Comment 

The present paper is the last in a series and the cases 
reported herein should be considered in relation to the pre- 
viously published main part of the material which concerned 
eases of peptic ulceration associated with anatomic cerebral 
lesions. The cases included here in Tables 4 and 5 actually 
belong to that category which comprises 76 per cent of the 
patients with acute peptic ulceration found at necropsy, and 
32 per cent of those with chronic peptie ulcer. 

The cases of ulceration unassociated with anatomic cerebral 
lesions were here subdivided into three categories according 
to whether hypoxia, uremia or acute severe stress preceded 
death. Some cases might be ascribed to alternative groups 
and the classification adopted might be criticized. Perhaps 
it is in fact too definitive. It appears reasonable to assume 
that the pathophysiologic conditions here concerned exert 
their influence upon the gastrointestinal tract through iden- 
tical mechanisms, including hypersecretion of acid in the 
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stomach, decreased secretion of mucosa-protecting mucus, 
and notably local vascular congestion, all brought about 
through neurovascular dysfunction as stressed in the recent 
survey of Palmer and Sherman (17). These authors advance 
the theory that all cases of peptic ulceration might depend 
upon hypoxia. This theory is in keeping with the presence of 
rasodilatation and hemorrhagic edema in acute ulcerations, 
findings also observed by the present author, especially in 
the malacias. Such capillary dilatation with diapedesis and 
hemorrhagic edema is perfectly compatible with hypoxia. 

The author is aware of the fact that the subgroups dis- 
cussed in this paper are difficult to define and demareate. 
Many necropsies in general fall into these categories, and a 
statistical evaluation of this part of the study is hardly 
possible. The main result, however, is that practically all 
cases of acute peptic ulceration, encountered in the large basic 
material, were associated with either an anatomic cerebral 
lesion or severe dysfunction of the types mentioned. This 
strongly indicates that such acute peptic lesions are in effect 
secondary complications to some pre-existent severe disorder. 

As a detailed observation it might be mentioned that the 
cases of hypoxia, like those of intracranial infections previ- 
ously described (6), appeared especially prone to induce 
malacias. These appear to be poorly known among clinicians 
and are often misinterpreted even by competent pathologists, 
who consider these ulcerations to be unimportant postmortem 
lesions due to autolysis. Surely they are due to autolysis, but 
to a special type, having its cause ante mortem, although the 
actual perforation may take place either before death (and 
then may sometimes constitute the ultimate cause of death) 
or shortly after death. A more detailed evaluation of this 
particular problem is in progress. 

Concerning chronic peptic ulceration, no association with 
the pathophysiologic states considered in this paper was 
found. This could not be expected, either, as the dysfunctions 
were usually of only short duration. It is known from both 
experiments and clinical evidence that acute ulcers may pro- 
gress into chronic ulcers, but apparently this does not happen 
very often. On the contrary, in nonfatal cases most acute 
ulcers heal. Although transitional cases exist, it should be 
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stressed again that there is considerable difference between 
ordinary chronic peptic ulcers and the acute ulcerations that 
were the main object of this study. Such aeute ulcers are 
common, at least at necropsy, may occur very rapidly, and are 
usually secondary to cerebral lesions or severe dysfunctions 
among which agonal hypoxia, uremia and acute severe stress 
or shock seem to be as important as localized cerebral lesions. 

For readers interested in a brief survey of the complete 
work of the author concerning association between cerebral 
lesions and peptie ulceration, as seen at necropsy, reference 
is given to a recent summary of the results (8). 


Summary 

This is the last in a series of papers concerning neuro- 
genous peptic ulceration as seen at necropsy. In the basic 
material consisting of 4317 consecutive necropsies, 208 re- 
vealed some type of acute peptie ulceration, including so- 
‘alled esophagomalacia, gastromalacia, acute hemorrhagic 
erosions and true acute ulcers. Nineteen of these disclosed 
also chronic ulcerations and another 177 revealed only chronic 
ulcers or sequelae. Of the patients with acute ulcerations, 76 
per cent had some type of anatomic cerebral lesion, consid- 
ered in detail in previous papers. 

The remaining 24 per cent of the patients with acute peptic 
ulceration encountered at necropsy had had, with only few 
exceptions, either hypoxia, uremia or acute severe stress in 
the period immediately preceding death. Some overlapping 
between the groups occurs, and it is realized that the patho- 
physiologic conditions here concerned are rather frequent in 
the agonal period. When the complete material is considered, 
however, the association between acute peptic ulcerations and 
either anatomic cerebral lesions or agonal dysfunctions of the 
types mentioned is striking. The author considers the dys- 
functions here concerned, notably hypoxia, to be as important 
as other types of cerebral involvement and concludes that 
acute peptic ulceration is usually secondary to cerebral in- 
volvement or acute severe stress. 

A similar association was not apparent concerning chronic 
peptic ulcers. 
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Perforating Lesions of the 
Esophagus and Their 


Relation to Trauma* 


Gale E. Wilson, M.D., Seattle, Washington 


Perforation of the esophagus, either spontaneous, or as the 
result of trauma, is not new, the first case in the literature 
from trauma apparently being that of Boerhave (1), in 1724. 
Since that time there have been several hundred case reports 
of rupture, most of them so-called spontaneous, and the ma- 
jority of them with surgery and recovery. Few traumatic 
perforations are recorded. 

My personal interest in the subject is threefold, and covers 
a period of nearly thirty years and more than 9500 post- 
mortem examinations. My first contact with “spontaneous 
perforation” occurred when, as a medical student, I had the 
privilege of assisting Harvery Cushing in one of his famous 
“suboccipital explorations.” The operation took the usual 
six hours or so, and the patient left the operating room, ap- 
parently in good condition, only to go into extreme shock a 
short time later and expire with symptoms of fluid in the 
left chest. Autopsy performed one hour post mortem showed 
a ragged perforation in the lower third of the esophagus with 
emptying of the contents into the left chest. More will be 
said of this type of perforation later. 

My second contact with rupture of the esophagus came a 
short time later, when as an intern I assisted the chief of 





* Presented at the Eleventh Annual Meeting of the American Academy 
of Forensie Sciences, February 26, 1959, Chicago, Illinois. Received for 
publication February 28, 1959. 


430 October 1959 


_— eo 


PERFORATING LESIONS—ESOPHAGUS 


service while he dilated an esophageal stricture without the 
benefit of a guide string. Meeting resistance in the region 
of the aortic constriction foree was applied (although the 
stenosis was at the cardia) until the shaft of the dilator bent 
noticeably. There was a sudden “passage” of the dilator, with 
several up and down motions through the stricture, and it 
was announced that the stenosis was not present any longer. 
At autopsy a few hours later nearly two-thirds the length of 
the esophagus from the aortic arch level to the cardia was 
found torn open and all the fluids which had been forced by 
mouth as per instructions were recovered in toto from the 
left pleural cavity. Needless to say the stenotic area at 
the cardia was found intact. 

The third case of esophageal rupture which was of more 
than passing interest to me was of a different type, although 
one with equally important medico-legal implications. This 
involved a man in his late “sixties” who was involved in a 
relatively minor rear-end collision for which he spent a 
couple of days in the hospital for observation of lumbar back 
strain. After being home for nearly a month he was rehospi- 
talized for low back pain and a possible contusion of the right 
lower chest. During the night, after some six weeks of normal 
appetite and good health except for lumbar backache, he 
suddenly developed severe chest pain requiring morphia in 
large doses. An electrocardiogram was uncertain for coro- 
nary occlusion and within 20 hours he was dead. Autopsy 
revealed a perforation of the lower third of the esophagus 
emptying into the right pleural cavity, and a diagnosis was 
also made of gas bacillus infection although no cultures were 
taken from the embalmed body. The pathologist signed the 
death certificate as perforation due to the automobile acci- 
dent, and as a result a suit for damages in the amount of 
$65,000 was filed. 

This case was settled after four days of trial for an amount 
of about $20,000, and as a result I began to go back over my 
own experience with esophageal rupture. 

Various classifications have been proposed to indicate the 
nature or type of trauma causing a perforation of the esopha- 
gus. One of the best of these is that proposed by Webster 
and Taylor (2) which includes: 
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1. Rupture of a previously normal esophagus : 


a. 
b. 


d. 


Traumatic rupture from external forces. 

Rupture caused by foreign bodies in the esophagus 
(including not only those cases due to bones, food 
particles, ete., but a large group due to esophago- 
scopy). 

Post-emetic rupture. 

Spontaneous cases without a recognizable precipitat- 
ing event. 


2. Rupture of a previously diseased esophagus: 


In t 
cerned 


Inflammatory perforation due in most cases to pep- 
tic ulceration or esophagitis. 

Neoplastic perforation resulting usually from car- 
cinoma. 


his present discussion we are not particularly con- 
with the abnormal or diseased esophagus, and so will 


tend to overlook this second portion of the Webster-Taylor 
classification. On the first portion of the above classification 
I would like to enlarge and change the wording to include: 


Rupture of the previously normal esophagus : 


A. 


B. 


432 


Traumatic, from external forces. 

1. Blunt or crushing injuries. 

2. Sharp or penetrating injuries. 

3. Pressure of gases or liquids. 

4. Perforations secondary to intracranial injury. 


Rupture or perforation from foreign bodies within the 
esophagus. 
1. Organic foreign bodies: 


a. Those that swell in the presence of fluids (beans, 
dried fruits, ete.). 

b. Those that do not swell (food bolus). 

e. Animal or fish bones. 
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2. Inorganic foreign bodies: 


a. Smooth (coins, beads, pebbles, ete.). 

b. Irregular or sharp (nails, pins, glass, ete.). 
ce. Instruments (esophagoscopes, forceps, ete.). 
d. Other objects (fingers, ete.). 


C. Rupture from internal forces: 
1. Post emesis (Mallory-Weiss syndrome). 


D. Rupture or perforation from outside agencies not nee- 
essarily traumatic in origin: 


1. Mediastinal infection or abscess. 
2. Aneurysm of the aorta. 
3. Toxins, ete. 


Discussion and Case Reports 

Because of its soft and elastic structure, and also because 
it lies so deeply placed on the posterior wall of the bony 
thorax, the esophagus is better protected from external trau- 
ma than any other organ within the thorax. However, be- 
cause it is rather securely fastened at the upper and lower 
ends, and is to some extent held in place by branches from 
the vertebral arteries, it is subjected to certain injuries that 
are peculiar to it. 


A-1. Blunt or crushing injuries: 

Altho Boerhave’s case (1) appears to be a bona fide 
ease of rupture of the esophagus in a child sustaining a 
compression injury of the chest, there has been considerable 
speculation about the actual causative factor and mechanism 
of rupture. Reginald Fitz (3) of Boston was quite dubious 
as to the authenticity of the early reported cases, and in 
1877 he stated that statements “previous to 1858 are to be 
considered essentially theoretical.” If this is true, then King 
(4) (5) in 1842 and in 1843 reported the first true cases of 
traumatic rupture of the esophagus. Since that time numer- 
ous cases have been reported, including ruptures from such 
means as crushing or compression of the chest, forcing of 
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compressed air into the mouth, crushing injuries of the abdo- 
men with gas or liquid contents of the stomach being forced 
into the esophagus, and from various other types of blunt 
trauma. Ellis (6) reported an interesting case of a man 
caught between two large trucks. A rope was placed around 
the vehicles and they were pulled apart, but before he could 
be extricated, the rope gave way and he was crushed a 
second time. About 11% hours after the accident the patient 
complained of severe interscapular pain with dyspnea, and 
went into shock, with subcutaneous emphysema (not gas 
bacillus infection) showing on both sides of the neck. Aspira- 
tion of the chest cavities showed gastric contents in both and 
later lipiodol confirmed a tear in the esophagus at the level 
of the 6th, 7th and 8th dorsal vertebrae. At operation 26 
hours after the original injury bruising and hemorrhage into 
the posterior mediastinum were found, plus a hole in the 
esophagus which measured 9 em. in length and reached to 
within 4 em. of the diaphragm. The patient expired 311% 
hours after the accident, and at autopsy there was found deep 
bruising within the chest, crushing of the mesenteries of the 
upper abdomen, and an hematoma of the spleen. 

Murdock (7) reported a case of a child who had a motor- 
cycle pass over the chest, with rupture of the esophagus, and 
Aldrich and Anspach (8) reported a similar rupture in a 
child whose abdomen was crushed under a heavy piece of 
falling masonry. I regret that my personal experience has to 
date not included any such type of case. However, consider- 
ing other types of crushing or blunt injury I have seen a total 
of 14 cases in which the esophagus was severed or ruptured. 
These include : 


I I SI iiskk ik asctinsivncecans 8 
Automobile, fractured spine............ 4 
Airplane crash, spinal fractures........ 1 
ELE CTR ET 1 


When an individual is run over by a train there is a combi- 
nation of a direct linear moving force, plus a marked tendency 
to rolling and compressing the body under the undercarriage, 
often with one or more wheels passing over and often sever- 
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ing the body. In our cases there have been a combination of 
both types, with the chest severely crushed and twisted, with 
marked tearing and dislocation of the dorsal vertebrae and 
a rupture or complete tearing and severance of the esophagus. 

In our four traffic deaths with esophageal injuries one was 
a white female pedestrian 68 years of age who lived for four 
hours after the accident. Autopsy revealed a fracture be- 
tween the 5th and 6th dorsal vertebrae with a 2 em. anterior 
offset of the upper vertebral segment. The esophagus was 
ruptured on the posterior aspect and had emptied into the 
right chest, while on the same side there was a rupture of the 
posterior aspect of the hilus of the right lung. No ribs were 
fractured. Two of the other cases involved auto-truck colli- 
sions in which the chest was crushed, torn open and the chest 
contents including the esophagus were eviscerated anteriorly. 
The fourth case was a 3-year-old boy who was thrown through 
the windshield and partially decapitated through the upper 
chest with both trachea and esophagus severed. 

The victim of the airplane was rather interesting in that 
he was asleep in bed at home when a multiengined plane 
faltered on take-off from the nearby airfield and crashed into 
his home. One of the propellers was still revolving as the 
wreckage passed over him and he was partially severed in 
two places through the upper and lower chest, with the upper 
wound slicing rather cleanly through the ribs, heart, lungs, 
esophagus and aorta. 

Also, in a sense somewhat unusual, was the case of an 
engineer on a suction dredge. This man, under the influence 
of spiritus frumenti, missed his step on the gangplank, and 
when his assistant engineer started the machinery the engi- 
neer was sucked up, put through the chopping mechanism, 
and spewed out the discharge pipe. A dozen or more pieces 
of his body were gathered up from the mud and muck, and 
it was found that he had been decapitated through the lower 
neck and an esophageal stump 2 em. long protruded from the 
chest fragment. 


A-2: Sharp or penetrating injuries: 
This category includes knives, other sharp cutting or piere- 
ing instruments, and gunshot injuries. We have had seven 
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eases, including three homicides by stabbing in which the 
upper (cervicodorsal) portion of the esophagus was per- 
forated, one cutthroat suicide with laceration of the esopha- 
gus, and three homicides by shooting (one shotgun, two 
pistols) with perforation of the mid or lower thoracic por- 
tions. 


A-3: Gas or liquid pressure: 

In this classification I have included those cases of in- 
creased pressure within the lumen of the esophagus, either 
from gases or liquids, with perforation or rupture of the 
wall, but have excluded those cases due to emesis or coughing. 
Hood (9) reported a rupture of the esophagus from com- 
pressed air in the mouth at a pressure of 700-8000 psi, with 
emphysema of the neck, operation four hours after onset and 
with recovery. Kinsella, Morse & Hertzog (10) reported upon 
experiments with cadavers and found that an intraluminal 
pressure of only 1.9 to 6.3 psi was sufficient to rupture the 
esophagus, and that most of the areas perforated were just 
above the diaphragm and were longitudinal in direction. 
Three other cases of rupture from air or gas in the stomach 
are recorded in recent literature. Webster and Taylor (2) 
report a case of esophageal rupture by compressed air and 
review 110 cases of esophageal rupture. 


A-4: Perforations secondary to intracranial damage: 

In this group we have what is perhaps the only really con- 
troversial portion of this subject. This is the esophageal 
perforation which is secondary to intracranial injury, and 
sometimes follows nontraumatic cerebral hemorrhage or cere- 
bral artery thrombosis. Well over one hundred years ago 
Rokitansky (11) described in great detail perforations of the 
esophagus and of the stomach secondary to intracranial in- 
jury, and he stated that the softening which led to perforation 
“is probably brought about by a reflex action of the oesopha- 
geal and gastric branches of the vagus.” Cushing (12) ninety 
vears later described “neurogenic perforations of the esopha- 
gus,” stomach and duodenum in considerable detail, with case 
reports of such cases following intracranial surgery. He in- 
cludes three cases of esophageal perforation. Of these three 
cases, one was a 10-year-old boy with a cerebellar tumor, 
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suboccipital craniotomy and death 50 hours post-operatively. 
Autopsy one hour post mortem showed a hole 3 em. long, 
with ragged edges, in the lower third of the esophagus and 
emptying into the left chest with digestion of the esophageal 
wall, lung and diaphragm. Microscopic examination of the 
perforated area showed “highly edematous and partly auto- 
lyzed tissue containing occasional erythrocytes and an abun- 
dance of polymorphonuclear leucocytes.” This was certainly 
an ante-mortem perforation. Another case of Cushing’s was a 
male, 47 years of age, with a negative craniotomy who -ex- 
pired on the third post-operative day. At autopsy an aneurism 
of the basilar artery was found, with esophagogastromalacia 
and perforation of the esophagus. The third case of this 
series was also a male, 58 years of age, with a right parietal 
metastatic hypernephroma, two craniotomies and expiration 
11 hours after the second operation. Autopsy revealed esoph- 
agogastromalacia with bilateral lower esophageal perfora- 
tions and drainage of contents into both right and left pleural 
cavities. Cushing calls these acute agonal perforations. He 
also had two other cases with chronic esophageal ulcers but 
without perforation. His other cases involve perforations at 
or below the cardia (occurring on the operating table and 
expiring 24 hours after the start of the operation), and an- 
other cerebellar tumor with expiration on the 4th post-opera- 
tive day with two perforations in the duodenum and two 
nonperforated acute ulcers. Cushing’s cases 4 and 5 were 
gastric ulcers and his cases 6 and 7 were ulcers complicating 
hypertension in a female of 32 and a male 44 years of age. 

In Vienna, according to Cushing, there is still a story that 
is really a tradition dating back to the work of Rokitansky, 
to the effect that autolytie destruction of the stomach is most 
often found in those who have died from an intracranial dis- 
order, particularly when it was associated with a terminal 
fever of high degree. 

Many pathologists between the time of Rokitansky and the 
Balfour lecture by Cushing have argued that these perfora- 
tions are post mortem, or at the most, agonal. Hoffman (13) 
described 2 cases of esophageal perforation in adults with 
antemortem evidence of perforation secondary to intracranial 
injury, and he advocated the theory of antemortem “neuro- 
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genic” perforation. Along this same line, Carl Hart (14) 
observed that 17 per cent of ulcers found at post mortem were 
associated with intracranial disorders. Fincher and Swanson 
(15) reported a case of esophageal rupture complicating 
craniotomy. Whitby (16) reported 30 cases of “neurogenic” 
rupture of the esophagus, 13 of them being the result of head 
injuries, 3 following intracranial aneurism, 4 with supraten- 
torial tumor, one with cerebral abscess, 7 with infratentorial 
tumor and 2 with cervical cord lesions. Other pathologists 
have stated that the perforations are either post mortem, or 
are the result of post emesis gastric juice digestion of the 
lower esophagus, or perhaps the result of tears in the mucosa 
with subsequent perforation. The experiments of Hertzog and 
Leighton (17) showed that the muscularis ruptured before 
the mucosa in gas distension of the esophagus, and this 
should also be true with vomiting or retching. Also, in the 
cases reported by Cushing, vomiting was not mentioned as 
being present before death. 

In my own experience I have seen 13 cases of “neurogenic 
perforation” of the esophagus following quite closely upon 
intracranial trauma, and 10 cases which occurred without a 
history of injury. Briefly these cases were: 


WITH HISTORY OF INJURY 


Duration—In- 





No. Sex Age Intracranial Pathology jury to Death Area 
1. M 44 Cerebral contusions and macera- 

tion. Lived one mo. and sudden- 

lv collapsed, expired. 1 mo. Low 13 L 
Zz M 31 Fractured skull, cereb. mace. 40 hrs. ” a 


3. M 48 Fractured neck, diving in shal- 
low water, cord pressure, sud- 


den collapse and death 19 days 23 ” 
4. M 52 Cerebral contusions, subdural 

hemorrhage. Sudden collapse 

and expired. 3 mos. - ai 
5. M 65 Fractured skull, cerebral mac., 

accidental fall. 2 days ai R 
. FF 19 Skull and sternal fracture, auto 

accident. 36 hrs. és L 
7 F 56 Homicidal beating, cerebral con- 

tusions and hemorrhage. 72 hrs. ” 
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WITH HISTORY OF INJURY—Cont. 


Duration—In- 





No. Sex Age Intracranial Pathology jury to Death Area 
8. M 41 £Cerebral maceration, gunshot 

homicide. 36 hrs. _ sy 
9 M 20 Auto ace., fractured skull, sud- 

den collapse and expired. 7 days ™ ” 
10. M 56 Auto ace., fraetured skull, sub- 

dural hemorrhage. 18 hrs. - a 
ll. M 47 ~~ Fractured skull, sub- and extra- 

dural hemorrhage. Fight. 27 hrs. = - 
12. M 50 Fraetured skull. Fight. ? hrs. ” Bilat. 
5 M 25 Fractured skull. Fight. 27 hrs. " L 


WITHOUT HISTORY OF INJURY: 


Duration—In- 
No. Sex Age Intracranial Pathology jury to Death Area 








3. M 43 Fight, overdose of barbital, ex- 


pired with cerebral thromb. 48 hrs. Low 13 L 
2. M 40 Post alcoholic cerebral edema. 

Coma. ? hrs. - 
3. F 45 Spontaneous internal capsule 

hemorrhage, left. 7241s. ” a 
4. M 47 £xSpontaneous internal capsule 

hemorrhage, right. 24 hrs ” - 
5. F 27 ~=©Pheochromoeytoma, subarachnoid 

hemorrhage. 24 hrs ” 
6. M 53 Spontaneous internal capsule 

hemorrhage, right. 48 hrs. = a 
7 M 23 Fever therapy, temp. to 110 de- 

grees F,. Hemorrh. brain stem. 8 hrs. a 7” 
mB F 77 ~Cerebellopontine hemorrhage. ? hrs. " - 
9 M 43 £Medullary hemorrhage. ? hrs. m - 
10. M 55 Spontaneous hemorrhage, right 

parietal lobe. ? hrs. ” Bilat. 


SUMMARY OF NEUROGENIC PERFORATIONS: 


Wee COMO . 6 oink ccdncascces 138 Without trauma ............ 10 
| eer ee me °° “~~ G, .gaeeeeias 7 
MEE Sccedewwionawas m - ‘| 9 "Stitt ahieeacaia 3 
Average age: 
Mn aicondaneueaael nr 43.4 
DE Vacodewnwcnte wal | nr rT eee 49.6 


Vol. 4 + No. 4 439 








JOURNAL OF FORENS:C SCIENCES 


B. Rupture or perforation from foreign bodies within the 
esophagus: 

1. Organic foreign bodies: 

a. Those that swell in the presence of fluids: This subdi- 
vision includes such items as dried peas or beans, dried and 
dehydrated fruits, ete., which may become lodged at one of 
the several areas of physiological constriction in the normal 
esophagus and then swell until they reach a size sufficient 
to eause rupture of the wall. Such cases appear to occur in 
the very young children and I have never seen a fatal case. 

b. Those foreign bodies that do not swell include a food 
bolus which is already damp enough to have gained maximum 
size, but which becomes impacted, perhaps by the addition 
of other particles or another bolus, and which then distends 
the esophagus to the breaking point. These cases are rela- 
tively rare, for in most instances the plugging produces dis- 
phagia sufficient to make the afflicted person seek medical 
eare before rupture occurs. Such removal is relatively rou- 
tine to most specialists and in most instances is followed by 
successful dilatation and recovery. I have never seen an 
impacted food bolus perforate or rupture the esophagus. 

ce. Animal or fish bones are relatively common in causing 
perforations of the esophagus, but generally they are re- 
moved by surgery or instrumentation and in most instances 
the patient recovers. In some cases the perforation causes so 
much local damage and infection that death results from 
mediastinal abscess or from septicemia. More rarely a bone 
may perforate thru the esophagus into the aorta, with fatal 
hemorrhage. In hospital practice perforations from organic 
bodies are more common than in a coroner’s office, and the 
only fatal case I have seen was a white male of 55 who 
expired a few hours after admission to the hospital. Autopsy 
revealed a fish bone with two perforations adjacent to the 
aortic arch, and a purulent posterior mediastinitis. 

2. Inorganic foreign bodies: 

a. Smooth foreign bodies such as coins, beads, pebbles, 
ete. not infrequently become lodged in the area above one of 
the normal esophageal constrictions, and in some respects 
resemble an impacted food bolus except that they may be 
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more difficult to remove because they cannot be grasped or 
fragmented. Metallic foreign bodies may be successfully re- 
moved with a magnet, even when as far down as the duode- 
num (30). Perforation from such foreign bodies is generally 
the result of a pressure necrosis of the wall and takes a 
considerable time to develop. 

b. Irregular or sharp foreign bodies can be of nearly any 
origin, such as nails, pins (either straight or of the bent 
“safety pin” type), splinters of glass or porcelain, ete. In 
such cases the history is usually definite, the symptoms come 
on rapidly after ingestion, and the surgeon operates and 
effects a cure. Cases have been reported including nearly 
every type of inorganic foreign body including one by Noreiko 
(18) of a glass rod impacted in the esophagus with subse- 
quent perforation and ultimate penetration into the aorta. 
Simo and Sabadeil (19) reported a ease in which a metallic 
foreign body (needle) perforated from the esophagus and 
worked its way out through the supraclavicular region. Dos- 
kocil and Scott (20) reported the perforation of the esopha- 
gus by a plastic toy. 

e. Perforation by instruments: Dimond and French (22 
reporting from the Mayo Clinie state that between 1907 and 
1942 they had 50 perforations of the esophagus, and from 
1943 to 1949 they had 29 cases. They quote Jemerin from 
Mt. Sinai Hospital as having 22 perforations in the 11 years 
from 1925 to 1936, and 47 cases in the next 11 years from 1936 
to 1947. Both writers emphasize that the increase is largely 
due to the frequency of instrumentation and that the inci- 
dence from other causes remains about stationary. In their 
reported series they found (1) that most cases were due to 
instrumentation and (2) perforation was most frequent in 
the cervical portion. They had 18 cases of perforation by 
esophagoscopes, 15 from foreign bodies, 6 following dilata- 
tion procedures, two cases from external trauma and 5 cases 
following emesis. They also had 4 cases of perforation fol- 
lowing biopsy. My only contact with instrumental perfora- 
tion was the one I saw as an intern and which was mentioned 
in my introduction. 
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d. Numerous instances of perforation of the cervical 
esophagus by fingers or makeshift instruments used in an 
attempt to remove an impacted foreign body are on record. 
Most of these cases are readily diagnosed, operated upon and 
recover. While my own practice has not included any such 
fatal cases, I am sure that some observers have had experi- 
enee with rupture of the esophagus from semiblind probing 
with fingers, forceps, a bent fork or a piece of bent wire. 
Perhaps a word of advice to our friends in the emergency 
rooms might be of benefit to both patient and practitioner. 

Gilfillan (21) reporting from England had three cases of 

esophageal perforation with two deaths. One case was a 
2-vear-old female who fell from a window and was found with 
a piece of garden cane protruding from the collar of her | 
dress. This cane was withdrawn and left only a very small 
puncture wound in the root of the neck. Two hours later 
there was emphysema of the neck and six hours after the | 
accident operation was performed after lipiodol showed a 
leakage into the posterior mediastinum. At operation a tear 
was found on the anterior and right aspect of the esophagus, 
which was repaired, but the child expired 9 hours later. 
The second case in this series was a male of 69 years of age 
who was admitted to the hospital about 11 hours after an 
esophagoscopy had been performed. He complained of pain 
in the neck and showed cervical emphysema. Lipiodol was 
given and seen to leak in the cervical region. At operation 
a tear in the region of the 6th and 7th cervical vertebral level 
was found and repaired. The patient developed a fistula 
which required reoperation, but he eventually recovered and 
was well six months later. The third case reported by Gil- 
fillan was a female of 86 years who was admitted after 
barium by mouth showed a traction type of diverticulum. 
There was complete blockage of the esophagus by barium and 
at operation one week later they found a caseating mass of 
lymph nodes adherent to the esophagus with a perforation 
through the left pulmonary ligament just below the arch 
of the aorta. A repair was made but the patient expired 
on the 4th postoperative day and necropsy was refused. 
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C. Rupture from internal forces might possibly have been 
included under category A-3, but I have preferred to include 
separately those cases in which the rupture is of the post 
emetie type without a history or ingestion or dilatation with 
air or gas under external pressure. These cases are mostly of 
the so-called Mallory-Weiss syndrome which was first re- 
ported in 1929 (23), with subsequent additional case reports 
in 1932 (24) and 1935 (25). In this syndrome are included 
many of the so-called neurogenic perforations, but in the true 
syndrome there is an history of alcoholism, vomiting or vio- 
lent retching, and in all their cases there was an associated 
grave disease elsewhere, and all had in common marked 
gastritis. The perforations involve the distal esophagus or 
into the cardia; all are oriented in the long axis and they are 
sometimes multiple. Other cases of “digestion of the esopha- 
gus” with perforations are sometimes seen after vomiting of 
a relatively mild nature, and are probably associated with a 
previously diseased esophageal wall or diverticulum. Fre- 
quently seen at autopsy, with no evidence of head injury or 
brain hemorrhage, these ulcers are often interpreted as being 
entirely post mortem in origin and are reported as such, but 
a careful study of section from the edge of the ulcer will 
generally reveal sufficient leukocytic reaction to warrant 
their being ante mortem in origin. 

Another type of perforation which may be the result of 
internal stress is reported by Raffle (26) who describes two 
cases of so-called “spontaneous perforation” of the esophagus 
associated with severe coughing of bronchial asthma. One 
case was a female of 45 who in 9 hours showed a perforation 
into the left chest just above the diaphragm. The other case 
was a male of 32 who had a violent coughing spell and 12 
hours later showed a perforation into the left chest. Actually 
we know very little about the pressures created by severe 
coughing, especially when (or if) the stomach contains con- 
siderable air or gas. 


D. Rupture or perforation from outside agencies not nee- 
essarily traumatic in origin: 

1. Mediastinal infection or abscess: A case of this type 
is reported by Janbon et al. (27) with staphylococcie infee- 


») 
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tion, aortic stenosis and aortitis with perforation into the 
esophagus. I have seen one case in which a necrotic mass of 
tubercular hilar nodes eroded into the esophagus. 

2. Erosion of an aortic aneurism, especially one arising 
in the arch region, with subsequent perforation and discharge 
into the esophagus is not too uncommon. I have seen two 
such cases, one in which the perforation was at the arch level, 
the other in which the aneurysm dissected upwards and per- 
forated the esophagus at the cricoid level. 

3. Perforation of the esophagus secondary to toxic proc- 
esses elsewhere in the body are probably the result of uleera- 
tion with subsequent perforation, and as such are not actually 
traumatic in origin. Jackson (28) stated that esophageal 
ulcerations were found post mortem in 88 of 4000 autopsies 
over a period of 42 years, and that of these 81 cases (92 per 
cent) showed focal infections of the tonsils, teeth or nasal 
sinuses. Perforations following ingestion of caustics, lye, 
acids, ete. are not uncommon, and may be due to direct corro- 
sion of the wall, or more commonly the result of ulceration 
and secondary perforation. Moritz (29) pictures a most un- 
usual case of spontaneous rupture of the lower esophagus 
due to mural infarction caused by the occluding emboli derived 
from endocardial vegetations. 


Conclusions 

Perforation of the esophagus from within by various types 
of foreign body is relatively common, and a goodly majority 
of these cases are not fatal. Perforation from without by 
foreign bodies or by mediastinal pathology is also not uncom- 
mon. The so-called “neurogenic perforations” secondary to 
intracranial pathology as reported by Cushing are quite com- 
mon and are frequently seen as the end result in lesions in- 
volving the interbrain area. A careful study of these per- 
forations will reveai that they are indeed antemortem in 
origin, and it is believed by this writer that they are separate 
and distinct from those of the Mallory-Weiss syndrome, or 
from perforations of previously existing ulcers. 
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Summary 

A review of the current literature upon the subject of per- 
foration of the esophagus from various traumatic agents has 
been presented. A revised classification for segregating such 
perforations is presented, including the often overlooked so- 
‘alled “neurogenic perforations” which are frequently sec- 
ondary to intracranial trauma or disease. 

Based upon a personal experience of over 9500 coroners’ 
and hospital autopsies, 49 cases of esophageal perforation are 
reported which are divided as follows: 





Ruptures resulting from blunt forees........... 14 
Perforations by penetrating injuries........... 7 
Neurogenic perforations with trauma........... 13 
Neurogenic perforations without trauma........ 10 

Perforations by mediastinal abscess or aneurysm 
OF Te Mii ik ci Scena ncdcasaceanencunsesnns + 
Perforation by organie foreign hody........... 1 
49 


Of the entire number of autopsies performed, head injuries 
were present in 2102 cases (22 per cent). This gives a low 
percentage occurrence of neurogenic perforations, but it is 
still a significant complication of head injuries. 

The remoteness of injury to the esophagus in other types 
of injury, especially chest injury, is shown by the fact that 
in the total series of autopsies reported there were only 21 
‘ases of direct esophageal injury, vet there were 1020 cases 
with rib fractures, 723 with damages to one or both lungs, 333 
“ases in which the heart or associated great vessels were in- 
jured or ruptured and 286 cases in which the cervical or 
dorsal spine was fractured. Therefore our premise of ana- 
tomical protection of the esophagus is substantiated. 

Perforations of the esophagus by mediastinal pathology 
remain a diagnostic and therapeutic problem. Likewise do 
the perforations of the Mallory-Weiss type in whom surgery 
is probably contraindicated. 
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Court cases involving paternity have been steadily increas- 
ing in New York City for the past six years. With this in- 
crease there has developed a greater awareness of the impor- 
tance of blood grouping as a means of excluding paternity, 
when men are falsely accused. As of 1958, in the United 
States, the finding of an exclusion of paternity by blood 
grouping is decisive of the issue in thirteen states (1, 2), 
in the other states such a finding is admissible as evidence. 
Recent court decisions in some of these states have given 
such evidence almost conclusive importance (3). 

The statistical survey in Table 1 gives some very interest- 
ing and cogent figures from the New York City Court of 
Special Sessions where paternity cases are tried. Thus from 
1952 to 1957 the number of cases has risen from 2000 to 4600, 
representing an increase of 250%. It can also be seen from 
this table that year after year, with great consistency, only 
about 10% of the accused men deny the charge and demand a 
trial (Figure 1). Of these few men less than half are finally 
acquitted. And of those acquitted, 40% are so adjudged be- 


*From the Blood Bank Laboratories of Beth Israel Hospital, New York 
City. Aided by Joseph and Helen Yeamans Levy Foundation of Beth Israel 
Hospital. 

Presented at the Eleventh Annual Meeting of the American Academy of 
Forensic Sciences, February 26, 1959, Chieago, Illinois. Received for pub- 
lication March 2, 1958. 
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TABLE | STATISTICAL SURVEY 








TOTAL 
NO. OF CASES PATERNITY BLOOD TESTS ACQUITTALS 
le 
COM- COM- BY BLOOD 
YEAR | STARTED PLETED | ADMITTED DENIED PLETED EXCLUSIONS | NO. TESTS 


| | | 
1952/2001 1474] 1333 141 (10.4%)| 112] 18 (16%) | 66 | 27% 
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1953 }2846 1901] 1723 178(94%)| 130/ 19 (14%) | 62 | 30% 








1954/3067 2012] 1831 181(9.0%)| 149/21 (4%) | 48/ 44% 
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1955/3306 | 2533 | 224! 292 (110%)| 202/32 (16%) | 71 | 45% 
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1956 | 3720 (3169 2802 367 (ll.6%) | 223/37 (16%) 118 | 32 % 
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1957 | 4600 | 3941 | 3521 420(105%)| 316 49 (55%) |126 | 40 % 
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cause of blood groups exclusions (Figure 2). It is thus ap- 
parent that blood tests provide the strongest possible defense 
and is therefore a valuable and important factor in disputed 
paternity proceedings. This fact has been emphasized in sev- 
eral recent publications (4, 5, 6, 7, 8), where regularly about 
16% of accused men are shown by blood grouping tests to be 
excluded as the fathers in disputed paternity cases. 


FIG.2 DISPUTED PATERNITY PROCEEDINGS 420 
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The value of blood grouping tests in undisputed paternity 
cases was reported in 1957 (9). In that study, the principals 
involved in cases where the man had admitted paternity were 
invited to submit to blood tests after the cases were com- 
pleted and the court had made its awards. The results of 
these blood tests excluded 9% of the “confessed” fathers. 

The efficiency of blood grouping tests for purposes of de- 
termining non-paternity, when the medico-legally accepted 
ABO, MN and Rh-Hr blood group systems (10) are deter- 
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mined, is about 51%. Thus it can be seen that 32% of men are 
probably falsely accused in disputed paternity proceedings 
and 18% mistakenly admit paternity in undisputed cases. In 
actual numbers, for New York City this means that of the 3941 
completed cases in 1957, approximately 850 men were de- 
clared to be fathers of children not their own! An even 
stronger point can be made of the fact that of these 850, about 
700 men voluntarily admitted paternity of children whom 
they could not have fathered! These conclusions certainly 
warrant the attention of our courts and furnish the reason for 
the plea that matters involving paternity should not be settled 
until evidence of blood testing is presented. 

During the period of five years covered by this survey, a 
total of 700 ' cases were studied in this laboratory. The re- 
sults obtained are summarized in Table 2. Thus the 88 excelu- 
sions obtained represent the 51% obtainable by the use of the 
three major blood group systems, in testing falsely accused 


TABLE 2 


RESULTS IN 700 PATERNITY CASES USING 
ABO, MN, AND Rh-Hr SYSTEMS 


TOTAL COMPLETED TESTS........ 700 
ie vivcdivtncddicaeieeet 88 = 12.5% 
PROBABILITY OF EXCLUSIONS..... = 51.0% 
TOTAL PROBABLE EXCLUSIONS..... 173 
i i 68 = 100% 
TOTAL CASES sessesccecee? @ One me 


(PROBABLY FALSELY ACCUSED) 


* COMPLAINANT FAILED TO APPEAR WHEN NOTIFIED THAT 
BLOOD TEST IS TO BE DONE 





' Includes 300 cases previously reported (5). 


Vol. 4 + No. 4 451 








JOURNAL OF FORENSIC SCIENCES 


men. The number of probably falsely accused men can thus 
be determined to be 173(88/.51). To this must be added the 
number of cases where the complainant failed to appear when 
notified that a blood test had been ordered, a situation which 
is most suspect. These totaled 68. Thus a total of 228 men in 
700 cases or 32% of disputed paternity proceedings represent 
falsely accused men. 

The racial distribution of the cases studied indicate some 
interesting facts (Table 3). 


TABLE 3 
Exclusions and “No Show” by Racial Groups 


Total Exclusions % Exclusions No Show? % No Show 


White 279 32 11.5 23 8. 
Negro 347 49 14.0 34 10. 
Puerto Rico 74 7 9.5 10 13. 


These findings, diagrammed in Figure 3 indicate that the 
greatest exclusion rate occurs amongst Negroes, but the high- 
est percentage of “no show” occur amongst Puerto Ricans. 
This probably reflects the high rate of consensual unions in 
this group. 

The blood group systems that determine the exclusion are 
demonstrated in Figure 4. It can be seen that the Rh-Hr 
system was of great usefulness, providing 40% of the re- 
ported exclusions. Of great significance is the fact that only 
one exclusion was obtained by use of Rh. only, whereas the 
use of the subgroups rh’ and rh” provided 40% of the ob- 
tained exclusions. To fail to incorporate these subgroups in 
blood tests for purpose of proving non-paternity is to deny 
the falsely accused defendant a 40% chance of proving his 
innocence. Another interesting fact seen in Figure 4 is the 
surprisingly little difference in the rate of exclusion ob- 
tained by each of the systems when applied to Caucasians or 
Negroes. 

In order to make maximum use of the information that can 
be obtained from blood grouping tests in paternity proceed- 
ings, and in order not to make erroneous exclusions based on 


2 Complainant failed to appear when notified that blood test is to be done. 
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errors in technique, inexperience or unfamiliarity with the 
inheritance of unusual and rare genes, it is important that the 
expert intrusted with this work be fully qualified. These 
qualifications have been set forth by the Medico-legal Com- 
mittee of the A. M. A. (4). The following cases represent 
some unusual situations requiring expert interpretation to 
avoid errors. (Table 4.) 

No. 166N—There seems to be a failure to transmit an rh” 
factor from the mother to the child. This anomaly was re- 
ported by Wiener, Gordon and Cohen (11) as oceurring in 
Negroids and was explained as a variant of Rho (called Rh*,). 
More recently the concept of super Rho has been introduced 
(12). Others have classified this situation as a “deleted” 
gene, missing the rh” and hr” factors. At the present time 
exclusions based on findings of this nature are not considered 
definite unless additional test prove the normal characteristic 


of the Rh, factor. 
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FIG.4 EXCLUSIONS OF PATERNITY BY BLOOD GROUP SYSTEMS 


700 CASES WITH 88 EXCLUSIONS 


TOTAL EXCLUSIONS 








CASE NO. MALE 

166 N. OMNRh, 

73. N.  ANRh,Rhp 
194 W.  AMNRh,Rh, 
32 W.  AMRhyrh 
319 Ch. A,BMNRh, Rh, 
598 P.R. BMNRh 
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FEMALE 
OMNRh,Rh, 
OM Rhyrh 
OMRh2Rhp 
OMNRh,Rh, 





B MN Rho 


OMRh, 


CHILD 
OMN Rhy 
OMNrh 
BMRh Rhp 
BMNRh,Rh, 





ONRh,Rh, 


B MN Rh, Rh, 
OMNRh, Rh, 
OMRh 


TABLE 4 UNUSUAL TYPES OF EXCLUSIONS 


EXCLUSION 
hr" 2 

hr" 
hr"+ABO 


hr"+ ABO 


hr',rh', ABO 


. 
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No. 73N—This case again presents the failure to transmit 
an rh” factor. However, here the child is rh (negative) lack- 
ing the Rh, factor as well. Hence there is no problem of a 
“super Rh.” or a “deleted” gene, and the exclusion is definite. 

No. 194W—In this case there is a failure to transmit an rh’ 
factor from the alleged father to the child. The situation 
however, is more complicated. For example, could the father 
not possess a super Rho or “deleted” gene lacking rh’-hr’ as 
well as rh’-hr’”? Such a possibility should be considered and 
a firm exclusion not reported unless additional tests prove the 
Rh. is normal. However, in this case there is an ABO exelu- 
sion as well, thereby invalidating the “deletion” hypothesis. 

No. 32W—This case is another example of verification of 
an exclusion based on hr” antiserum. This hr” exclusion is 
corroborated by a simultaneous ABO exclusion. 

No. 598 P.R.—This case represents the application of 
Wiener’s hypothesis concerning the rh’-hr” modification by 
the super Rh. (or the “deleted” gene) factor to the rh’-hr’ 
relationship. The mother, of phenotype Rh. has seemingly 
transmitted to her first two children a super Rh. (or “de- 
leted”) gene which is both rh’ and hr’ negative. Thus a nor- 
mal Rh; inherited from a father results in the child appearing 
to be Rh. positive, rh’ positive and hr’ negative, therefore 
RhiRh:. The mother and child relationship has been con- 
firmed by birth certificates of two children. In this situation 
the father must surely be excluded. 

No. 319Ch.—This case presents the findings in a Chinese 
family where rare combinations of Rh-Hr genes are not un- 
usual. The alleged father who is hr’ negative has failed to 
transmit the rh” factor to his child. He has also neglected to 
transmit either his A or a B gene to the child who is of 
group O. Thus there exists a double exclusion of paternity. 
The mother who is of phenotype Rh. could not have given her 
son the Rh, or Rh: which he possesses, therefore maternity 
is likewise excluded. Several examples of maternal and double 
parent exclusion have been seen amongst Chinese, where sep- 
aration of children and parents for many years is common. 

The value of paternity blood tests, which are responsible 
for 40% of the acquittals obtained in disputed paternity cases 
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is such as to demand that in a proper defense of a charge of 
paternity, the first evidence should be a blood test. The high 
percentage of exclusions found even when paternity is “ad- 
mitted” indicate that such an admission is unreliable. In ad- 
dition there is a fairly regular incidence of lump sum court- 
approved settlements by the “alleged” fathers. In this group 
paternity is neither admitted nor denied. The alleged father, 
usually a man of financial or social standing, finds it expe- 
dient to settle the case and avoid the notoriety that litigation 
would precipitate. In New York City these settlements amount 
to about $250,000 yearly and represent approximately 50 
‘ases. This group furnish additional argument for the value 
of blood testing preliminary to the institution of a suit. The 
restraining effect of such a statute would go far toward 
preventing blackmail and extortion. To illustrate an actual 
case: “The complainant who lived in an adjacent state, be- 
came pregnant. The defendant, while promising marriage, 
coerced her into designating Mr. X (her former high school 
acquaintance) as the father of her unborn child. She there- 
fore instituted suit against Mr. X who, without benefit of 
blood test, and to avoid notoriety forthwith settled the ac- 
tion for $10,000. In the agreement he denied paternity. Sub- 
sequently, when the funds were exhausted she started suit in 
New York City Court of Special Sessions against the ‘true’ 
father, stating that he coerced her to falsely accuse Mr. X, 
with whom she had never had any relations and who was an 
innocent victim of extortion.” In such a case the requirement 
of a preliminary blood test would most probably have pre- 
vented the successful extortion. “An innocent man may rest 
more secure with the knowledge that a scientific blood test is 
available to him as a shield against blackmail.” (13) 


Summary 

1. A statistical survey of paternity cases in New York City 
indicate a rapidly increasing number of such actions. 

2. The admission of paternity, so readily accepted by the 
courts as a means of concluding a case, are frequently in error 


456 October 1959 





PATERNITY DISPUTES 


and are a moral injustice and a financial burden to the 
falsely accused man. 

3. Blood grouping tests, performed by qualified experts, 
indicate that in 25% of the cases the defendant is probably 
falsely accused. 

4. Blood grouping tests provide the best defense against 
a false accusation of paternity and serve in addition as a 
deterrent to the institution of those false charges which have 
as their purpose blackmail and extortion. 

5. In interests of justice, a preliminary blood test should 
be required in any case involving paternity. 
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INTERNATIONAL MEETING OF FORENSIC 
PATHOLOGY 


The Second International Meeting of Forensic Pathology will 
be held in New York City, New York on September 18th to 
21st, 1960. Ceremonies will include dedication of the City of 
New York’s new building for the Office of the Chief Medical 
Examiner, City of New York. 
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A Recent Development in 
Ferro-Magnetic Detection P 


Lieutenant John Ascher, LL.B.,** Chicago, Illinois 


For the past two years the Chicago Police Department 
Laboratory has made frequent use of an instrument developed 
in Germany during the last war. This sensitive “Dud Bomb 
Locator” is manufactured in Chicago and is now ealled the 
Magnatest Magnetie Metals Detector. It is sold by the Mag- 
naflux Corporation. 

This sturdy, easily controlled and sensitive instrument pro- 
vides a means for locating ferro magnetic parts at some 
distance from the vicinity of its probe. A piece of iron causes 
variations in the earth’s magnetic field; these variations or 
distortions are detected by the aligned coils in the “feeler” 
probe of the detector. The larger the source of these distor- 
tions the greater the distance they can be noted or detected. 

Two types of detector are available. The Magnatest model 
200, the land unit, weighs 40 pounds. The model 201 of the 
same weight is used for underwater search. Its probe is so 
constructed as to be used 60 feet from the unit. This also 
has been used by lowering the probe into bore holes for land 
search. 

In October of 1957 the State’s Attorney’s Office of Cook 
County requested the services of the Crime Laboratory in the 
recovery of a dismantled .22 caliber rifle. This rifle had been 
used in the fatal shooting of a florist during the course of a 
robbery in 1953. The various parts of the gun had been 





* Presented at the Eleventh Annual Meeting of the American Academy 
of Forensic Seiences, February 26, 1959, Chicago, Illinois. Received for 
publication March 2, 1959. 

** Director, Chicago Police Crime Detection Laboratory. 
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thrown into a large lagoon located on a seminary grounds 
near the outskirts of the city. The gun was not recovered in 
spite of a thorough search of the lagoon bed, using powerful 
magnets. 

The perpetrators were caught and sentenced-—one to the 
electric chair. In 1956 the upper court reversed the lower 
court’s decision and granted a new trial. 

As previously noted, the State’s Attorney’s Office re- 
quested renewed effort to locate the gun. In October of 1957 
the bed of this body of water was investigated with the 
magnetic detector under-water unit. Numerous indications of 
activity were noted and marked by floats, especially in the 
vicinity where the gun was purported to have been thrown. 
Failing to account for some of this ferro magnetic activity, 
the lagoon was drained of some 700,000 gallons of water. 
However, two to three feet of heavy muck proved to be 
another obstacle. After several days’ drying, the heavy mud 
was checked by the land magnatest unit and the gun barrel 
recovered by digging. 

Incidentally, after five years’ submersion the barrel’s class 
characteristics were still identifiable, and its make and model 
stampings readable. However, continuing search failed to 
reveal the bolt assembly of the weapon. The new trial re- 
sulted in the defendant’s sentence to the state penitentiary for 
life. 

In June 1958, Mr. James Christiansen, Superintendent of 
the Illinois Bureau of Criminal Identification and Investiga- 
tion, requested the services of this equipment in the following 
letter: “On November 8, 1958, Mr. Fay Rawley, a wealthy 
farmer of Fulton County, Illinois, disappeared, and neither 
he nor his 1953 Cadillae had ever been located. Sheriff Virgil 
Ball of Fulton County, with whom we have been working on 
this case, has information and reason to believe that Rawley 
was murdered and buried with his Cadillae in a strip mine 
near Summum, Illinois. It is very likely we could obtain a 
conviction if we could locate Mr. Rawley’s body and his 
Cadillac.” 

In June and in August, 1958, several acres of strip-mined 
land were investigated with the Magnatest technique, and 
where proper readings were indicated excavation followed. 
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A 1-4” X 5 ft. star drill was located at a depth of 20 feet. 
Four large rolls of fence wire were also found 20 feet below 
surface, as well as several large deposits of low grade iron 
ore at 40 to 50 ft. depths. 

In every instance where definite ferro metallic activity was 
noted (substantial activity) the source was found. Although 
up to the present time (winter intervening) the Rawley mat- 
ter has not been concluded, the experience in this relatively 
uncontaminated area has been invaluable. If nothing else, its 
value lies (in this ease) in casting doubt on the theory that 
Rawley and his car lie buried in this mine area. 

These instruments may not be effective in contaminated 
areas, areas near large structures, bridges, and heavily trav- 
eled rivers in industrial areas, ete. 

Then, too, the search of deep snow, grass and leaves for 
magnetic material may be expedited. 

In a recent account of treasure hunting in Spain the author 
(1), in his book, mentions the use of this water unit and of 
his plans to search or survey the harbors where these treasure 
ships are believed to have sunk. Quote, “I laid the probe on 
the ground; as the Volkswagon came within 35 feet of it the 
needle began to move. If a small car should be detected at 
this distance then a single iron cannon on a sunken boat 
should have the same influence.” The writer describes harbor 
bed search and how the instrument should be of great help 
in treasure hunting. 

In October of 1958 a young man confessed to having mur- 
dered a woman in July of 1956 in a Chicago lake front park. 
In the confession the aceused related how he had thrown 
the fatal weapon, an 18-inch steel bar, into an adjacent marshy 
pateh of ground. The scene of this crime was completely 
altered and relandscaped in the spring of the following year. 
The small marsh was filled in and the ground leveled. Was 
the bar lying beneath the landscaped area? 

The Magnatest land unit showed numerous areas of ferro 
magnetic activity. In late October an area of 250 feet square 
and from 2 to 3 feet deep was removed by mechanical shovels, 
and screened. 35 bars were recovered from the some 70 pieces 
of iron and steel serap found. This filled-in land with its 
metallic contamination is typical of many urban areas. 
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Needless to say, the operator handling this equipment must 
not carry ferro magnet materials about his person (keys, 
chains, knives, buckles, zippers, ete.). In water searches the 
boat is constructed of aluminum or some other nonmagnetic 
material. 

These units are standard equipment in the British armed 
forees. As before mentioned, they were developed by the 
Foerster Institute in Germany for dud bomb detection. They 
should be of definite aid in certain types of criminal investiga- 
tion. 


REFERENCE 
(1) Potter, J. C., Jr.: The Treasure Diver of Vigo Bay. Doubleday & Co., 
N. Y., 1958. 
1121 South State Street 


Chicago 5, Illinois 


CERTIFICATE IN FORENSIC PATHOLOGY 


The American Board of Pathology is now considering applicants for cer- 
tification in the special field of forensic pathology. The Board is also 
accepting applications from institutions that are seeking approval of pro- 
grams for training in the special field of forensic pathology. For informa- 
tion, please write to the Secretary, Edward B. Smith, M.D., American Board 
of Pathology, Indiana University Medieal Center, 1100 West Michigan 


Street, Indianapolis 7, Indiana. 
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The Investigation of Suspicious, 
Violent, or Unexplained 
Sudden Death, from the Crime 
Laboratory Viewpoint” 


~ 


James W. Osterburg, B.A., New York City, New York 


I. PERSPECTIVES 

The value of an interdisciplinary study of a problem is 
based on each discipline reviewing its techniques and ap- 
proaches to the question. As the various branches of knowl- 
edge unfold their contributions, it is likely that facets of the 
problem will be revealed which were heretofore unrecognized 
or which may now be viewed in a new light. 

It is well to state early and emphatically that although the 
present symposium is especially interested in suicide, at the 
outset of the investigation of a suspicious, sudden, or violent 
death all investigators must act as though the case is one of 
criminal homicide. This implies that the legal requirements 
of rules of evidence and scientific requirements necessary if 
the analytical results are to be meaningful, must be serupu- 
lously observed from the start. It seems hardly necessary to 
mention that an analysis can be no better than the evidence 
samples submitted. This suggests that the first law enforee- 
ment official to arrive at the seene—usually a member of the 
patrol foree—starts to effect and, if untrained, to limit the 
subsequent investigation by the experts. While it is beyond 
the scope of this symposium to discuss police training, it is 





* Presented at the Eleventh Annual Meeting of the American Academy of 
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obvious that such training plays a vital role in the investiga- 
tion of any suspicious death. What otherwise might be a clear 
cut case of suicide (or homicide, or accidental death) ean 
rapidly deteriorate into a confused situation if the crime scene 
is not preserved intact and undisturbed. On the other hand, 
an informed officer is not likely to permit this if he has a 
good knowledge of what each of the various law enforcement 
officials concerned can do, and what the various disciplines 
represented at the symposium have to offer. 

It is fitting then that the ecriminalisties section—as the 
common denominator of the law enforcement process in- 
volved—should raise the issue of the respective roles of the 
police officer, the detective or criminal investigator, and of 
each of the forensic sciences. One of the first problems is that 
of jurisdiction relative to the crime scene and the evidence. 
Usually this may be settled by reference to the organic law 
establishing responsibility for the investigation of this type 
of death. Historical precedent and personalities have a way 
of clouding the issue and we sometimes see a minor difficulty 
arising in some areas of the country over whether photo- 
graphs can be taken before the coroner (or medical examiner) 
arrives. Conflicts of greater moment have occurred for this 
and similar reasons. There are two desiderata to govern this 
situation: responsibility must be fixed—there can be no eva- 
sion or side stepping; teamwork must be brought about in the 
form of cooperation and mutual respect. This provides the 
basis for greatest efficiency in carrying out the investigation. 

Finally it is worthy of note that the application of science 
to the investigation of crime offers a means whereby the 
senses of the field detective can be extended. Many clues 
otherwise unavailable become so when science is applied to 
their examination and interpretation. Theoretical and em- 
pirical knowledge, laboratory equipment, and a well-educated 
staff are important adjuncts available to the modern criminal 
investigator. 


Il. THE CRIME SCENE 


As far as police officers and crime laboratory workers at 
the crime scene are concerned, the case is handled as though 
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it is one which will be presented in court. The necessary 
preparations and precautions are taken from the start. These 
include recording the crime scene by means of notes, sketches, 
and photographs each of which supplement the others. 

The collection and preservation of physical evidence re- 
quires special knowledge relative to its recognition, and at 
least some minimal training relative to its identifieation and 
packaging, so that the scientific integrity and legality as evi- 
dence are beyond serious challenge. I am sure that my col- 
leagues in their discussions of toxicology and questioned docu- 
ments will raise the problems peculiar to suicide by poison 
and to suicide notes. On the other hand, the police officer, 
detective or criminalist who visits the scene may have to 
establish by the usual police investigative techniques, the 
source of and reason for the drug or poison being present on 
the premises. Likewise, known handwriting exemplars of the 
deceased, or typewriting specimens must often be obtained. 
Also any peculiar actions, behavior, or recent developments 
of an unusual nature in the life of the deceased may be dis- 
closed by police investigation. The forensie psychiatrist may 
evaluate and interpret these data or, perhaps, investigate 
further into the matter in cases where the importance or find- 
ings warrant. 


Reconstruction and Interpretation 

For the purposes of the present study the most important 
contributions of the criminalist are examination of the erime 
scene, interpretation of the physical evidence present, and the 
establishment of the significance of this evidence in the recon- 
struction of what transpired. As a result, questions may often 
be answered such as: 


Is this a bona fide crime? Were the locks picked? How 
was entrance to the premises effected? Was the window 
broken from the inside or outside? How did the bomb 
explode—was it intentional or accidental? Was the per- 
son pushed, did he fall accidentally, or did he jump de- 
liberately through the window? For this last situation, 
further research and experimentation would be desirable. 
Particularly is this so when one considers the rash of 
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deaths, especially abroad, of important political person- 
ages by this means in the not too distant past. 


Necessity for Thoroughness 

The presence of significant evidence is easily overlooked. 
This must be guarded against by thoroughness even where it 
is almost obvious that the death is of accidental origin. A 
case in point illustrates this thesis. An old lady, beloved by 
all who knew her, was found dead in her home. From the 
position of her body, the highly polished floor, and the dis- 
turbed placement of a small mat, it would not have been un- 
reasonable to assume that she died from an accidental fall. 
Autopsy findings were consistent with this interpretation. 
It was only through diligent examination of the scene for 
fingerprints on objects near the body that the case was shown 
to be a homicide. 

On the outside door of the refrigerator, a few inches above 
the ground, a set of prints was developed. These prints were 
identified as those of a neighbor’s boy who frequently helped 
the old lady by doing odd jobs around her house. The only 
irregularity disclosed from the crime scene examination was 
the unusual location and relative position of the prints. Fur- 
ther investigation by usual police methods disclosed that the 
boy had pushed the old lady during the course of a dispute 
over the payment due for a particular job. In bending over 
to examine the old lady after she had been injured by the fall, 
the boy unwittingly touched the outside of the refrigerator 
to steady and support himself. Had the fingerprint examina- 
tion been cursory, this evidence might easily have been over- 
looked. 


Hl. LABORATORY WORK 
At the outset, attention should be invited to the basie equip- 


ment that will be found useful in many cases. These tools 
usually are available to most police departments. In addition 
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to facilities for photography and low-power stereomicroscopy, 
the rudiments of a chemical laboratory are necessary. It is 
because this equipment is so relatively inexpensive and useful 
that it deserves special mention. There is an unwarranted 
tendency to consider complex, expensive instrumentation as 
the sine qua non before a problem can be handled in the crime 
laboratory. 

I will mention some of the most common laboratory aspects 
of the subject under consideration and indicate the sources 
where techniques for the general solution of these and many 
other related problems are treated in greater detail (1-4). 


The Harrison Primer Residue Test 

The question of whether a person has discharged a small 
firearm, is of obvious importance, especially in confirming 
a diagnosis of suicide. The dermal-nitrate or paraffin gaunt- 
let test enjoys little popularity in the United States largely 
owing to theoretical and practical difficulties (5, 6). Recently, 
Professor H. C. Harrison has reported on a new, specifie, 
sensitive method capable of use by persons who are not 
chemists (7). Essentially, the test determines primer residues 
of lead, barium and antimony and the spatial distribution of 
this material on the hands of a person who has discharged a 
revolver. An automatic weapon that leaks some of the pro- 
pelling gases laterally when fired may also furnish the resi- 
due necessary for a positive test. 


Firing Distance 

Another question of considerable interest involves the dis- 
tance from the gun muzzle to the clothing of the person at the 
time of discharge. The significance of this determination is 
obvious. [Illustrative of the work of the crime laboratory as 
a means of extending the senses of the field detective, Figures 
1—4, depict some of the photographie procedures and segments 
of the electromagnetic spectrum employed to arrive at a de- 
cision when dark cloth is involved. Other aspects of this and 
related problems are discussed by Walker (8). 
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GUNSHOT THROUGH SAILOR’S DARK BLUE MIDDY BLOUSE 





Fig. 1—This is the view as seen by the unaided eye. The unburnt powder 
particles are revealed as white specks only because of the reflected illu- 
mination and are not normally visible. 





Fig. 2—Contrast and details have been somewhat improved by using process 
ortho film, making a transparency of this negative on commercial film, and 
printing the transpareney. 
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More recently McLaughlin and Beardsley (9) studied the 
problem of the determination of firing distanee when a gun 
is discharged through glass. 





Fig. 3—Contrast and details have been considerably improved by using 
infrared film (Wratten S7 filter). 





Fig. 4—Additional detail may be obtained by means of soft x-rays. This 
is a print of the radiograph. (Technical details: Type M Eastman Kodak 
film, 12 Kv peak, 50 ma, 20 ineh foeus-film distance, 5 second exposure.) 
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Accidental Discharge of a Gun 

The general condition of a weapon—trigger pull, misuse, 
general wear and age, and faulty mechanism—may be sig- 
nificant in determining whether a gun has been accidentally 
discharged. An ex-service man who was an armorer, or a gun 
hobbyist who is mechanically talented are likely to possess 
the knowledge gained from interest and experience to suggest 
possible solutions at least for the most common problems. 
The more unusual firearms identification problems call for 
investigation by those who have made a life study of fire- 
arms (10, 11). 


A “Sniper” Case 

Accidental deaths are sometimes reported as homicides. 
Among the multifarious purposes to be served by this gambit, 
not the least is the assuagement of friends or relatives who 
have left their offspring in the care of a person during which 
time the child is killed accidentally. Death, though lamentable 
at any time, is “explainable” if it is made to appear as a 
homicide while the true fact of its accidental nature and the 
implied carelessness would be unforgivable. Under other cir- 
cumstances, suicide may serve as well as homicide as an “ex- 
planation.” Criminal investigators occasionally are faced 
with either state of affairs, though at the outset this is not 
apparent. The details of a case illustrative of this thesis 
follow: 

Four children home from school for their noonday meal 
were seated around the kitchen table in an apartment. The 
child seated opposite the kitchen window was struck by a 
bullet coming through the window. The details were testified 
to by the three children and four adults who were present in 
the apartment. It was claimed the shooting was the work of 
a sniper. There was considerable neighborhood concern over 
this senseless shooting with demands for prompt police action. 
Allayed by the consistent story of seven eyewitnesses, twenty- 
four hours elapsed before the routine investigative results 
were reviewed critically to determine why the case wasn’t 
making the headway expected. At that time, verification of 
the facts by thorough examination of the physical evidence 
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began to pay dividends. The hole in the window was studied 
and found to have been broken from the inside out and not 
from the outside in. This fact changed the complexion of the 
investigation and within a very short time the standard inter- 
rogative procedures disclosed what had happened. Briefly, 
it was a case of the “unloaded” gun that was used to scare 
the children into eating soup when they were dilatory in fin- 
ishing their luncheon. The aunt of the deceased pointed the 
gun and pulled the trigger first at her own child, believing it 
to be unloaded, and then at her nephew. This time the cylinder 
of the gun chambered a cartridge and the unfortunate tragedy 
occurred. To cover up and maintain family harmony, the 
story told above was concocted. 


Bullets Through Glass 

In connection with the investigation of suspicious death, 
bullets discharged through glass deserve special mention. 

Did this lead (or other soft metal) bullet pass through 
glass? Examination under the low-power stereomicroscope 
will disclose by reflected illumination the presence of sand- 
like specular particles imbedded in the metal. These are the 
small pieces of the shattered glass entrapped by the soft metal 
in its passage through the glass. 

Were the two bullet holes in the automobile window hesi- 
tation shots and a case of suicide, or was one bullet fired by 
an assailant and the other fired in self defense? Which bullet 
was fired first? Technique for arriving at solutions to these 
problems are discussed by O’Hara (12). 

The problem of distance determination has been mentioned 
previously (13). 


IV. SUMMARY 


Accidents, suicides, homicides—each of these can be and 
have been made to appear what they are not. Criminalisties is 
used by the modern criminal investigator to reveal these 
ruses. The work of the crime laboratory, indeed, the contri- 
bution of the forensic sciences may be regarded as a pro- 
cedure whereby the senses of the practical field investigator 
are extended by virtue of the application of specialized knowl- 
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edge or through the use of scientific instruments and tech- 
niques. It is by these means that the true facts are discovered 
and the ends of society accomplished in the administration of 
justice. 
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What’s New in Toxicology (1958) * 


Irving Sunshine, Ph.D.,** Cleveland, Ohio 


Toxicology has a different meaning for many individuals. 
To a distraught parent, it is the answer to what to do for her 
child who has just ingested some common household product. 
To the industrial physician, it is help in evaluating whether 
or not an exposure is a hazard; to the forensic pathologist, 
it is the chemical analysis that corroborates his autopsy find- 
ings that a chemical agent was the cause of death. The recent 
developments in Toxicology will be discussed in the following 
paragraphs. 


Poison Information Centers 

The rapid growth and development of 200 Poison Informa- 
tion Centers in this country has brought competent advice on 
the chemical composition of many household produets within 
the immediate reach of everyone (1, 2, 3). These centers also 
offer advice on the most acceptable therapy for poisoning ac- 
cidents. These same local Centers have now organized na- 
tionally so that they can better interchange information and 
methods (4,5). The new advances in therapy that have been 
reported, PAM (pyridine aldoxime methiodide) (65) & DAM 
(diacetyl monoxime) (63) for organic phosphate poisoning, 
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Ritalin® (22) and Bemegride® (24) for barbiturate intoxi- 
cation, Penicillamine for heavy metal exposures (89), 
sodium dithiocarbamate for nickel (94), are part of recent 
therapeutic advances these centers have helped publicize. 
Prevention seems to be the best way to minimize the problem 
of accidental poisonings. Efforts are now under way to de- 
sign a stimulating kit of visual aids. These visual aids to a 
prevention program will be the result of a collaborative effort 
on the national seale for local distribution at a minimal cost 
and maximum artistic and professional competency. 


Ethyl Alcohol 

Ethyl alcohol is the chemical agent that more frequently 
complicates a medico-legal investigation than does any other. 
Many variations of the chemical method of analysis for 
ethanol have been suggested with little apparent improvement 
(6-10). Kirk (8) reported a practical use of aleohol dehy- 
drogenase to specifically and quantitatively detect ethanol 
directly from biological materials. As this enzymatic ap- 
proach becomes more frequently used, it will provide for 
simpler but more specific ethanol assays. One would hope 
that future experimental work would be devoted to this 
promising technique. 

Dr. Herman Heise’s Committee has written a new Manual 
on Alcohol. Several chapters have already been published. 
This Manual should be an excellent source book for those in- 
terested in this field (11). 

One problem that constantly besets forensic scientists is 
the interpretation of the blood ethanol concentration in terms 
of impairment of the ability of the subject to have functioned 
normally (12). Several excellent experimental studies were 
made last year which attempted to measure the various ef- 
fects of aleohol as related to one’s ability to drive a car. They 
showed that: drinking drivers become involved in greater 
hazards than alcohol free drivers; driving judgment is af- 
fected at blood alcohol levels well below those generally con- 
sidered to indicate impairment; as the alcohol ingested 
increased, judgment was adversely affected, as was perform- 
ance ; alcohol intensified any driver’s tendency to overrate his 
ability in relation to performance; the deterioration of driv- 
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ing ability following alcohol ingestion was related to changes 
in judgment and attitude, both of which are most difficult 
to measure objectively; some means other than medical 
examination alone should be used to determine alcoholic im- 
pairment of driving ability (13-19). Complementing these 
studies is Donigan and Fisher’s (20) excellent discussion of 
the use and misuse of alcohol tests. This valuable material, 
as well as Donigan’s more recent review (21), should be read 
by everyone concerned with the problem of chemical tests for 
ethanol and their interpretation. 


Barbiturates 

Barbiturates probably cause more fatalities than do all 
other chemical agents except carbon monoxide. Previously, 
mention was made of the use of newer analepties, Ritalin® 
and Bemegride® (22-25), in the therapy of barbiturate 
intoxication. Two excellent summary articles on the treat- 
ment of barbiturate intoxication with and without analeptics 
should be read by all interested parties. Eckenhoff’s (26) 
statement, “the possible usefulness of analeptic drugs in the 
severely poisoned patient who has had good supportive ther- 
apy, has not been excluded,” represents a slight but signifi- 
cant change in his previous adamant approach to the treat- 
ment of barbiturate intoxicated patients (27). 

There have been few significant advances in the isolation 
and detection of barbiturates (28). New data on X-ray dif- 
fraction patterns (29) of several barbiturates indicate that 
this technique is best applied to material that is isolated by 
a standardized procedure. Failure to follow this prescribed 
procedure may result in allotropiec forms of the barbiturate 
that make specific identification more difficult. For the first 
time, 2 dimensional paper chromatography has been used to 
better qualitatively identify the barbiturates (30). 

A significant advance in barbiturate analysis is reported 
by Stephenson (31). Using an unusual solvent system and 
taking advantage of the difference in partition coefficients of 
the barbiturates at various pH’s, Stephenson has suggested a 
new approach to the analytical problem which is noteworthy 
and practical. 
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In view of Plaa’s recent finding (32) that primidone (My- 
soline)® is subject to biotransformation to phenobarbital, 
one must carefully evaluate the interpretation of barbiturate 
analyses from patients using the drug. 


Central Nervous System Depressants 


The new sedatives and tranquilizers are now being used 
extensively, exceeding the barbiturates in their combined use 
(33). An excellent summary of the toxicology of three of 
these drugs is given by Algieri (34). There were no signifi- 
cant advances in the detection of these compounds in biologi- 
cal materials. However, many reports are found on fatal 
and nonfatal reactions to these compounds, as well as an 
occasional report on thir addiction potential (35-46). 


Organic Bases 

Alkaloids and narecoties have been used for so long that 
there are few recent advances to report in this field. How- 
ever, some analytical techniques can be found in recent stud- 
ies of pharmacological properties of these drugs, particularly, 
morphine. Siminoff (47) describes a slightly different ana- 
lytical approach to morphine detection that is noteworthy. 
A typical solution to the problem of adapting standard ana- 
lytical procedures to a new drug is reported by Prouty (49) 
in his study of chloroquine. Wikler (50) continues to con- 
tribute to the literature on narcotics and his Public Health 
Monograph on Opiates and Opiate Antagonists is an excellent 
summary report. Adriani and Campbell (51) have continued 
their investigation on the absorption of local anesthetics. 
They report that absorption of local anesthestics from mu- 
cous membranes and from 3rd degree burn surfaces is 
similar to absorption following intravenous infusion. This 
might be a possible explanation to the sudden deaths that are 
occasionally reported following the use of local anesthestics. 


Salicylates 

Salicyvlates are still the most frequently used analgesic. 
Every household has and consumes its share of the total 
production. Unfortunately this too easily available drug 


476 October 1959 





WHAT'S NEW IN TOXICOLOGY 


finds its way into the hands of curious children. To these 
children aspirin is a real danger. More childhood deaths and 
hospital admissions have been reported from this drug than 
any other chemical agent. (52, 53) Breault’s (54) recent 
article alerts his readers to this problem and emphasizes pre- 
vention. Therapy for salicylate poisoning in children is too 
often delayed to a point where it must then be heroic in order 
to save the patient. Exchange transfusions and hemodialysis 
are still suggested as part of this heroic therapy (55). A very 
comprehensive study on the biosynthesis and excretion of 
salicyl conjugates (56) using fluorimetric methods is a note- 
worthy contribution to the pharmacology and toxicology of 
the salicylates. Another approach to salicylate analysis re- 
ported by Williams (57) is a more elegant technique using 
differential ultraviolet spectrophotometry. 


Chlorinated Hydrocarbons 


Chlorinated hydrocarbons continue to cause trouble in the 
home and industry (58, 59). An excellent study of the chronic 
exposure of some 20 workers to chloroform is informative 
(60). An interesting new approach to the analysis of chlori- 
nated hydrocarbons in blood has been suggested (61). In this 
method one extracts the blood with an aliphatic hydrocarbon 
and then uses gas chromatography to separate the mixture 
and identify the chlorinated hydrocarbon. 


Economic Poisons 

In his recent survey, Conley (62) points out that “too often 
they (reports of poisoning due to economic poisons) are in- 
complete, indefinite and in other ways misleading.” With his 
limited data, it is interesting to note the reported morbidity 
and mortality due to these chemical agents. These figures 
will probably tend to deerease now that practical methods 
have been devised to counteract the cholinesterase inhibition 
of the organie phosphates. Reasonable therapeutic success 
(63, 64) in the treatment of alkylphosphate poisonings with 
pyridine aldoxime methiodide (PAM) has been reported fol- 
lowing Wilson's (65) remarkably successful experimental ap- 
proach to this problem. Diacetyl monoxime is also an effec- 
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tive therapeutic aid for phosphates ester poisonings and 
smaller doses than PAM may be used. When poisonings do 
occur, improved chemical techniques permit the detection of 
cholinesterase inhibition (66, 67). Petty (68) has described 
a histochemical method for proof of poisoning by organic 
phosphate esters. 

Ultraviolet absorption curves for alcoholic solutions of 
parathion and p-nitrophenol are reported (69). These show 
interesting differences at 315 m/u and 274 m/u so that each 
may be detected in the presence of the other. 


Inorganic Poisons 

Arsenicals are commonly available economic poisons which 
cause many a human fatality (70). For those concerned with 
precise chemical analysis of biological material for arsenic, 
Saterlee’s (71) comprehensive article on the many sources of 
error in the microdetermination of arsenic merits attention. 
Boric acid continues to cause poisonings despite many articles 
decrying its use and indicating its low therapeutic value. 
Four (72-75) very comprehensive and detailed articles on the 
pharmacology and toxicology of boron compounds have been 
recently published. Although carbon monoxide is still the 
chief cause of death due to chemical agents, no significant 
new analytical techniques for its detection have been de- 
scribed this past year (76). This is still a real analytical 
problem. With the usual methods employed by toxicologists 
precision better than 95-105% of the amount present is rarely 
obtained. An unusual case of COz poisoning (77) was re- 
ported in two ship workers who died after they entered the 
hold of a ship which was loaded with onions. Six others 
succumbed, but recovered uneventfully. A report of a docu- 
mented case of cadmium poisoning is unusual (78). Versene 
has been shown to be therapeutically valuable in cases of 
cadmium poisoning (79). Fluoride analyses are still far from 
simple. Constant striving to produce a simpler technique 
resulted in two new methods (80, 81), however neither has 
any significant advantage over older techniques. There were 
two thought provoking articles on therapy of ferrous sul- 
phate poisoning. One (82) detailed the value of exchange 
transfusion and the other (83) suggests the use of disodium 
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phosphate orally to precipitate the iron in the gut, followed 
by parenteral Versene to chelate any absorbed iron. 

In children, lead follows close on the heels of salicylates 
and kerosene as a leading cause of death from chemical agents 
(84). The brain damage in many nonfatal intoxications is 
sometimes so great that the child is left with a permanent 
handicap. Difficulty with recognition and interpretation of 
early signs and symptoms of lead intoxication handicaps the 
physician. Investigations designed to devise a simple means 
for early detection of lead poisoning have included further 
studies of abnormalities of urinary coproporphyrin excretion 
(85, 86) and extensions of various techniques for observing 
evidence of cellular damage in blood smears. The presence 
in blood of increased concentration of s-aminolevulinie acid 
(87), a precursor of coproporphyrin in the biosynthesis of 
heme, may have diagnostic significance in connection with 
this problem and requires further study. The use of an 
anion exchange resin for the determination of trace amounts 
of lead is a new analytical approach to this problem that may 
simplify existing procedures (88). Further investigation of 
this technique is necessary to define its value. 

Therapy for lead intoxicated patients took a step forward 
with the use of penicillamine (89). It holds great promise as 
an all purpose antidote for heavy metal intoxication. 

Mereury poisonings seem to be less frequent in the last 
few years. Occasional accidental involvements are reported 
but the public seems to be well informed and avoids the mis- 
use of these compounds. A recent survey of an industrial 
hazard and its complete evaluation is an excellent summary 
of the general problem of mercurialism and the value of 
laboratory data in assaying the extent of the hazard (90). 
The laboratory evaluation can be readily aided by a new 
procedure for the detection of mereury in urine. Nobel (91) 
uses a cold permanganate oxidation to replace the usual hot 
digestion with its potential loss of the volatile mereury. 
Voight (92) deseribes histochemical technique suitable for 
locating mercury in situ in fatal cases. West and Sunderman 
(93), reporting on industrial nickel poisoning, find Versene is 
effective as an antidote compared to Dithiocarb (sodium 
diethyldithiocarbamate) (94). 
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Thallium poisoning apparently occurred, or was recognized, 
more frequently last year. Excellent reviews and summaries 
(95, 96) bring the reader up to date on industrial and aeei- 
dental thallium poisonings. 


Miscellaneous 

Various toxicological problems and principles and their ap- 
plicability to medicine and industry are ably discussed by 
Camp and Hilf (98, 99). They point out the value and limita- 
tions of toxicology. An interesting and informative paper on 
a murder by insulin poisoning vividly helps illustrate these 
points (100). 


The Future 

Today, chromatography and ultraviolet absorption tech- 
niques are commonly used in every toxicology laboratory. 
Newer physical methods are coming to the fore and before too 
long will also find their application in this field. A contempo- 
rary symposium (American Academy of Forensic Science, 
1959) has indicated the potential value and application of 
infrared absorption techniques, of vapor phase chromatog- 
raphy, of continuous dialysis, of polarography for the identi- 
fication of exogenous chemical agents. These instrumental 
physical methods can help identify isolated materials if the 
unknown material has been previously investigated and cata- 
logued. The lack of easily available, catalogued data on the 
physical properties of drug substances frequently handicaps 
the toxicologist and constitutes a bottleneck which should be 
removed in the near future. 
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Isolation of Organic Bases Using 
Acetonitrile and Ether* 


R. J. Abernethy, A.B., Jack Villaudy, B.S., and Edward Thomp- 
son, B.S., Los Angeles, California 


While the Stas-Otto method is generally accepted as the 
standard extraction procedure of biological specimens for 
drugs and their separation into the several fractions, many 
substitute procedures to accomplish one or more of the final 
fractionations have been suggested to speed the process or 
improve the purity of the extract. One effort has been in the 
direction of replacing the ethyl alcohol with a solvent or sol- 
vent mixture to give a non-aqueous solvent phase as the initial 
step. Examples, have included ethyl ether, chloroform, 
n-butanol, and ethyl acetate. They are variously used and ac- 
cepted. 

In our laboratory we have developed a substitute in the 
use of a 1-2 mixture of acetonitrile and ethyl ether for the 
extraction of basic drugs. It has been used in many cases, 
during the past year and a half, with various modifications. 
It is too early for final evaluation, but in all parallel extrac- 
tions the acetonitrile-ether mixture has never failed to show 
positive findings. The procedure is rapid, the purity of the 
final extract makes for easier identification, and the extrac- 
tion requires no special training or equipment. Several 
specimens may be run simultaneously. 

Our “normal” procedure calls for the separation of two 
fractions. The “standard fraction” which is first isolated con- 
tains most of the basic compounds. The second fraction, the 


* Presented at the Eleventh Annual Meeting of the American Academy of 
Forensic Sciences, February 28, 1959, Chicago, Illinois. Received for publi- 
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“solvent-soluble salts,” contains such basic compounds as 
methadone, caffeine and colchicine, which are not extracted 
from the mixed solvent by acid. The “solvent-soluble salt” 
fraction is not usually isolated in hydrolyzed specimens for 
total morphine and related compounds. 


PROCEDURE 


Reagents 
A-E Solvent: 1 vol. acetonitrile and 2 vol. ethyl ether. 
Alcoholic Chloroform: 1 vol. ethanol and 9 vol. chloroform. 
Salt-Buffer: 20 grams sodium borate, 200 grams sodium 
chloride diluted to 1000 ml. water. 


Unhydrolyzed Specimen 

Tissue: Homogenize about 100 grams tissue (e.g. liver) 
with 50 ml. salt-buffer. Extract with 500 ml. A-E solvent in 
three portions by mixing in same homogenizer. A rheostat 
control on the homogenizer is advisable to prevent spilling 
solvent into motor. Decant each portion to a beaker for fur- 
ther brief settling of the aqueous phase and then decant 
entire solvent to a separatory funnel. 

Wash the solvent twice with 1/20 volume of salt-buffer. 
Add 1/4 volume of petroleum ether. Extract twice with 1,20 
volume of IN H2SO,s. Wash the acid once with 2 volumes of 
A-E solvent and once with 2 volumes of chloroform. Combine 
and reserve the A-E solvents and the two solvent washes for 
later assay for “solvent-soluble salts.” Adjust the aqueous 
phase to pH 8.6 and extract twice with 3 volumes of alcoholic 
chloroform. Combine the solvent phases, filter, add a few 
drops of dilute HCl and evaporate to dryness using an air 
jet and mild heat. This residue is the “standard basic frac- 
tion.” 

To obtain the “solvent-soluble salts,” add to the combined 
solvents 1/20 volume of saturated sodium bicarbonate solu- 
tion. Shake and discard the aqueous layer. Decant the sol- 
vent phase in portions into a beaker and evaporate to near 
dryness in the presence of a slight excess of dilute HCL, using 
an air jet and mild heat. Rinse into a separatory funnel with 
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50 ml. of water and 50 ml. of ether. Shake, and discard the 
ether phase, centrifuging if necessary to break an emulsion. 
Repeat the washing with ether. Add excess sodium carbonate 
and extract twice with 3 volumes of chloroform. Filter, add 
a slight excess of dilute HCL, evaporate to dryness using an 
air jet and mild heat. 

Urme: To about 50 ml. of urine add sodium chloride to 
saturate, adjust to pH 8.6, and extract twice with 3 volumes 
of A-E solvent. Then proceed as described for tissue, above, 
beginning with: “Wash the solvent twice with 1/20 volumes 
of salt-buffer.” 


Hydrolyzed Specimen—for morphine and other conjugated 
compounds: 

Procedure for Hydrolysis: 

Tissue: Homogenize about 100 grams of tissue (preferably 
kidney); add and mix sufficient 18 N HeSOx, to give a final 
IN mixture. Autoclave this for 15 minutes at 20 lbs. P.S.L. 
pressure. 

Bile: To 5 ml. add 5 ml. of 2N HeSOs and autoclave. Cool 
and filter. Add 5 ml. of IN HeSO, to the gummy residue, heat 
briefly to boiling and again cool and filter. 

Urine: To 50 ml. add 18 N HeSOx, to give a final LN mixture 
and autoclave. 

Procedure for Extraction: 

To hydrolysate or filtrate, add a few crystals of sodium 
sulfite in order to prevent oxidation of morphine in the alka- 
line medium. Adjust to pH 8.6, using a pH meter, and extract 
twice with 3 volumes of A-E solvent. Wash twice with 1,20 
volume of salt-buffer. Add 1/4 volume of petroleum ether. 
Extract twice with 1/20 volume of IN H2SOs. Wash the acid 
once with 2 volumes of A-E solvent and once with 2 volumes 
of chloroform. 

To the aqueous phase, add about 1 mg. of sodium sulfite. 
Bring to pH 7.0 with 50% sodium hydroxide, and then add 
about 5 drops in excess. Extract twice with 3 volumes of 
chloroform. Filter, add a slight excess of HCL and evaporate 
to dryness, using an air jet and mild heat. The residue is the 
basic fraction. 
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Adjust the aqueous phase to pH 8.6 and extract twice with 
3 volumes of alcoholic chloroform. Filter and evaporate to 
dryness as described above. This is the morphine fraction. 


Identification 


The residue from the various extractions may be subjected 
directly to ultraviolet scanning and to crystal tests by technic 
of Clarke and Williams (1), or if necessary, they may first be 
purified by chromatography or electrophoresis as described 
by Goldbaum and Williams (2). 


DISCUSSION 


The problems of precipitation and emulsion are avoided 
in the acetonitrile-ether method. In the separation of the 
“solvent-soluble salts” from tissue an emulsion does occasion- 
ally form at the acid-ether stage, but the total volume is small 
and the emulsion is easily broken by centrifugation. 

Another problem, in the extraction of basic drugs, is the 
actual release of the drug from tissue. It is the belief of many 
toxicologists that a sodium hydroxide alkalinity is necessary 
in order to obtain a satisfactory direct solvent extraction of 
basic drugs from tissue (2, 3). In our experience, however, 
with the A-E solvent no high alkalinity seems to be necessary ; 
this may be due to the high solubility of organic bases in ace- 
tonitrile or possibly to the fact that the water miscibility of 
acetonitrile leads to a better wetting of the tissue and an 
easier release of the base. The drug releasing efficiency of 
the A-E method has been well established by a number of 
analyses of known positive cases involving drugs such as 
meperidine and methadone, which previously were routinely 
analysed following KOH digestion (3). 

The problem of identification is greatly helped, in the A-E 
method, by the quality of the extracts obtained. Chromato- 
grams are very clean with a minimum of both inorganic salts 
and fluorescent material. Frequently, residues yield crystals, 
and can be used for ultraviolet scanning prior to further 
purification by chromatography. This depends, of course, on 
the particular tissue, the amount of drug present, and its 
ultraviolet absorbance. In spite of low absorbance, morphine 
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from bile or urine can often be quantitated by ultraviolet 
analysis and identified by crystal tests without chroma- 
tography. This, however, does not apply to morphine extracts 
from kidney. 

The A-E method does, however, have its limitations. It is 
not generally applicable in a system of analyses, as is Stas- 
Otto extraction. Attempts have been made to adapt it for 
extraction of acidic and neutral drug fractions, but no suc- 
cessful procedure has yet been developed. One hundred grams 
is the maximum sample which can be handled conveniently, 
and in some cases this may not be sufficient. The first aque- 
ous acid extract cannot be used directly, without further treat- 
ment, due to the water solubility and relatively high absorb- 
ance of acetonitrile. Furthermore, due to the slow aqueous 
acid—A-E solvent phase separation, the extraction is not as 
rapid as one might wish. This problem is helped somewhat 
by the addition of petroleum ether, but waiting periods are 
still required. However, this is not too time consuming if 
several extractions are run simultaneously. 

The A-E method has been used in this laboratory during the 
past year and a half in over a hundred analyses. Positive 
findings have included such basic or amphoteric drugs as mor- 
phine, nalorphine, codeine, meperidine, methadone, amphet- 
amine, quinine, caffeine, quinidine, colchicine, promazine and 
other phenothiazine derivatives. It is interesting to note that 
in the cases involving meperidine, caffeine and nalorphine 
only therapeutic amounts had been administered sometime 
before death. 

Recoveries were run on tissue homogenates to which known 
amounts of various drugs had been added. Recoveries on co- 
deine, morphine, strychnine, meperidine and methadone 
varied between 75 and 80 per cent without correction for sol- 
vent loss. The recoveries on caffeine, amphetamine and pro- 
mazine were not as satisfactory, but ran above 50 per cent. 

Other water-miscible solvent-ether mixtures may be sub- 
stituted for the A-E solvent. Preliminary investigations have 
been conducted with two such systems: methyl ethyl ketone- 
ether (1 + 1) and acetone-ether (1 + 2). The results indicate 
that both mixtures may be satisfactory and further studies 
are indicated. 
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SUMMARY 


A procedure for basic drugs using acetonitrile and ether 
as the initial step of extraction is presented. It is simple, 
rapid, and requires no special apparatus. From some speci- 
mens the initial residues obtained are suitable for ultraviolet 
scanning and crystal tests. Further purification is easily ob- 
tained by paper chromatography. Recoveries appear satis- 
factory. All basic compounds encountered to date have been 
separated. 
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Drug Identification Using 
Ultraviolet Spectrophotometry * 


Louis A. Williams, B.S.** 


The ultraviolet absorption spectra of many organic drugs 
and toxic compounds are now being utilized extensively for 
qualitative and quantitative analysis in forensic toxicology. 
Although complicated spectra are possible, these drugs and 
compounds give spectra which usually contain only one to 
three absorption bands thus simplifying interpretation and 
comparison to known spectra. This paper will cover several 
aspects of ultraviolet spectrophotometry. These include an 
introduction to the theory and application of ultraviolet 
spectrophotometry, a brief description of the available in- 
strumentation, a survey of the literature, and the presenta- 
tion of a new instrumental technique. 


Theory 

Ultraviolet absorption spectra are the results of the inter- 
action of light energy and a molecule. The absorption of light 
energy causes a transition between two electronic states i. e., 
from its ground state to an excited state. The frequency 
(c/wavelength) of the light absorbed is proportional to the 
difference in energy of the two states. Mathematically this 
is stated: 

Ke — Eo = hv 

where E. is the energy of the molecule in its excited state, Eo 
the initial energy of the molecule in its ground state, h is 
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Planck’s constant and v is the frequency of the light absorbed. 
Therefore, the smaller the energy difference between the 
ground state and electronically excited state, the smaller will 
be the frequency and, consequently, the longer will be the 
wavelength. While other energy changes may take place, 
such as vibrational and rotational, the major energy change is 
usually the electronic one, a transition to an excited state. 

The intensity of an absorption band is dependent upon 
several factors. One is the polarity of the molecule in the 
excited state, the greater the polarity increase from ground 
state to excited state, the higher is the intensity. Another 
factor is the probability of interaction of light and the 
molecule, the greater the probability of interaction, the 
greater the intensity of the absorption band. 

The electronic transitions which are responsible for the 
ultraviolet absorption spectra also give rise to absorption 
bands in the visible and near infrared region. In the ultra- 
violet region (200 mu — 400 mu) the absorption of light is 
due primarily to conjugated unsaturated bands (— C = 
(* —)x while other groups such as — C = O, — N = QO, 
— N = N, C = S and similar chromophorie groups also 
absorb light, but their bands are of a lower intensity. With 
an increase in conjugation, bathochromiec shifts oceur with 
increased band intensity. 





Application 

The qualitative identification of a compound from its 
absorption spectrum, whether simple or complicated, is ae- 
complished by comparison to the spectra of knowns. 

The agreement of the ultraviolet spectrum of an unknown 
to the ultraviolet spectrum of a known under one set of cir- 
cumstances, is not definite proof of identification. In order 
to improve the reliability of the identification of a compound 
by use of its absorption spectrum, several methods are use- 
ful. 

One method is the comparison of the wavelength of the 
maxima and minima of both known and unknown spectra and 
the ratios of the intensities of the various maxima to their 
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corresponding minima. These ratios will sometimes be help- 
ful in the identification of a compound in the case where 
two or more compounds give spectra which are nearly 
identical. 

A second method is to determine whether the compound’s 
spectrum is affected by pH changes. If the absorption spectra 
is thereby affected, several additional criteria are now avail- 
able for comparison. 

A third procedure is the comparison of the absorption spec- 
trum of the unknown to that of the known in different re- 
active solvents, or after the compound has reacted chem- 
ically to yield a spectral change. 

The use of the ultraviolet absorption spectrum for quan- 
titation is identical with quantitative analysis in other regions 
of absorption spectrum. The Lambert-Beer law applies in this 
region as in the visible and infrared regions. 


Instrumentation 

The introduction in 1941 by Cary and Beckman of the DU 
spectrophotometer altered the entire field of ultraviolet ab- 
sorption studies. Instead of a complicated photographic 
technique, the intensity of the incident and transmitted lights 
were determined directly by employment of a photo-electric 
cell: This made the obtaining of the spectrum of a given 
compound simple and rapid. 

Several manual instruments are available for the deter- 
mination of spectra. Besides the Beckman DU, there is the 
Unicam, the Uvispek, and the latest of these instruments, the 
PMQ ITI introduced in 1956 by Carl Zeiss, Ine. 

Within the past five years various manufacturers have 
introduced recording instruments. These offer a means 
whereby spectra can be obtained automatically in a com- 
paratively short period of time, one to five minutes as 
against thirty to sixty minutes for a manual instrument. They 
yield permanent records and include wider spectral ranges, 
in one instance from 185 mu to 3500 mu. Among the instru- 
ments available are the Beckman DK-1 and DK-2, the Cary 
Spectrophotometer Models 11 and 14 and the Spectracord 
Models 4000 and 5000. 
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Literature Survey 

An interesting chapter which will give the reader an ex- 
cellent introduction to the theory and theoretical applications 
of ultraviolet spectrophotometry appeared recently in Vol- 
ume IX of the Techniques of Organic Chemistry Series (1). 
The theory of the origin of electronic spectra in the ultra- 
violet region was written by Duncan (2) and the application 
of the theory by Matsen (3). Also the book “An Introduction 
to Electronic Absorption Spectroscopy in Organie Chem- 
istry” by Gillam, et al., gives correlation between structure 
and spectrum (4). The book gives examples of spectra for 
various simple chromophores and then shows the effect on the 
spectrum of increasing the chromophorie group or introducing 
another type of chromophore into the compound. This book 
‘an be quite helpful in dealing with unknowns. 

The review by Hirt in Analytical Chemistry will be useful in 
acquainting one with the latest literature on general ultra- 
violet spectrophotometry (5). Other reviews which will be 
helpful are Curry’s on Toxicology which lists a large number 
of references to published spectra of drugs and poisons (6) 
and an older review by Stuckey covers pharmaceutical 
analysis by ultraviolet spectrophotometry which ean be ap- 
plied to toxicological problems (7). 

Several bibliographies are presently available. Beckman’s 
bibliography of applications in both the visible and ultraviolet 
region includes references to publications from January 
1948 to June 1956 (8). In another publication, Hershenson 
has listed some 32,000 references to spectra which have ap- 
peared in the literature since 1930 (9). 

In the toxicology section of the book, Legal Medicine, 
spectra are given for some volatile and non-volatile poi- 
sons (10). Spectra are also given in Kaye’s book on emer- 
geney toxicology (11). There are also two listings of spectra 
of compounds with toxicological interest which may be still 
available. One of the listings is from the Armed Forces In- 
stitute of Pathology and lists the compounds in alphabetical 
order, giving the maxima and minima wavelengths and ex- 
tinction coefficient (EF) ) at both an acid and alkaline pH, 
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when possible (12). The other listing is quite similar and was 
compiled by Smith (13). 

A book containing the spectra of some 600 aromatie com- 
pounds, arranged according to the number of rings present, 
will be useful when dealing with the listed or similar com- 
pounds (14). 

A complete listing of spectra of narcotics and related com- 
pounds, ninety in all, has been compiled by the Food and 
Drug Laboratories, Ottawa, Canada, as part of the series, 
“The Physical Methods For The Identification of Narcotics” 
(15). The article is in two parts, the first by Farmilo gives 
the historical background and modern concepts on ultra- 
violet spectrophotometry (16). The second part by Levi 
et al., contains a table listing the narcoties by their ultraviolet 
maxima in increasing order of wavelengths; a table listing 
the narcotics according to their families and giving the 
spectral data, and the spectra, grouped chemically, are given 
in 56 graphs (17). 

The book by Gunther and Blinn on insecticide analysis con- 
tains the ultraviolet and infrared spectra of many insecticides 
and acaricides (18). The spectra are reproductions of Beck- 
man DR curves and the compounds were run in either 95% 
ethanol or 2,2,4-trimethylpentane. 


Differential Absorption Spectrophotometry 

The effect of pH on the intensity and wavelength of an 
absorption band has been utilized in the identification and 
quantitation of organic compounds. The absorption differ- 
ences between two spectral curves of the same compound at 
different pH’s has been used as the basis for the determina- 
tion of barbiturates (19, 20, 21). For an accurate analysis 
it is quite difficult to obtain manually a pair of spectra for 
each sample at a different pH. By the use of the differential 
characteristics of an automatic recording spectrophotometer, 
it is possible to obviate the time factor involved in the manual 
recording of two spectra and increase the accuracy of the 
resulting subtractive curve. This technique precludes the 
use of blanks since the two aliquots blank each other just 
as appropriately as if two samples were analyzed individually 
against their corresponding blanks. Also the technique of 
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instrumentation automatically presents the subtractive effect, 
thus eliminating the subtraction of one spectrum from the 
other. 

The problem of the identification and subsequent quantita- 
tion of barbiturates and salicylic acid either individually or 
combined in the same sample, can be simplified by the use 
of the differential characteristics of the ultraviolet spectra 
at two different pH levels, as previously deseribed (22, 23). 
This makes the routine screening of toxicological specimens 
easy for barbiturates and salicylic acid. 

This technique can be also applied to other compounds 
whose spectra are affected by pH changes or whose spectra 
are altered by other means. The compounds of interest can 
be either oxidized or reduced, complexed or reacted with to 
yield a spectrum shift and consequently a composite spectrum. 
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Book Reviews* 


Suspect DocuMENTS: THEIR SCIENTIFIC EXAMINATION, by Wilson R. Harri- 
son. First Edition. 1959 Cloth. $15. Pp. 583, with illustrations. Fred- 
erick A. Praeger Inc., 15 West 47th Street, New York 36, N. Y. 


Since 1910 when Albert S. Osborn published his monu- 
mental work “Questioned Documents” there has been a great 
dearth of up-to-date publications on the subject of disputed 
documents, one of the few exceptions being Ordway Hilton’s 
“Scientific Examination of Documents” (1956). 

It was with considerable eagerness, therefore, that the pro- 
fession awaited publication of Dr. Harrison’s latest work. 
Those that purchase and read it will not be disappointed. 

In this voluminous 583 page effort, Dr. Harrison, who is 
Director of the British Home Office Forensie Science Labora- 
tory and honorary member of the American Society of Ques- 
tioned Document Examiners, has turned out a significant 
contribution to the literature of this field. The book is well 
written, beautifully illustrated and covers most of the newer 
scientific procedures available to document examiners. 

In the preface of this book Dr. Harrison sets forth one of 
the criteria he has applied in its production: “I have en- 
deavoured to treat the subject as a branch of the physical 
sciences with a broad basis of demonstrable fact for every 
opinion I have expressed.” Even the most eritical reader will 
agree that Dr. Harrison succeeds in his attempts to follow this 
precept. The chapter on disguised writing, for example, 
covers every conceivable facet of this subject including recog- 
nition of disguise, types of disguise most commonly en- 
countered, letter forms most susceptible to disguise, ete. 
Moreover, most of the remarks are illustrated with pertinent, 


* These book reviews have been prepared by selected authorities in the 
various fields of the forensie sciences, but do not necessarily represent the 
opinions of the editorial staff, the American Academy of Forensie Sciences, 
or the publisher. 
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well reproduced photographs which immensely increase the 
value of the book. In the field of scientific procedure one 
finds a comprehensive discussion of such recent developments 
as paper chromatography, and electrophoresis, visual infra- 
red viewers, color photography and the like, which is the first 
time these subjects have been brought together, in detail, 
under one cover. 

The chapter arrangement of Suspect Documents includes: 
Materials from Which Documents Are Made; The Prelimi- 
nary Examination; The Equipment of a Document Labora- 
tory; Examination in the Laboratory; Photography of Docu- 
ments; Dating Problems; Typescript; Handwriting; Disguise; 
Forged Signatures; The Preliminary Phase of a Document 
Examination; The Care, Preservation and Cleaning of Docu- 
ments; Anonymous Letters; and, A Document Case at Court. 
It is in the chapter arrangement that this reviewer's only real 
criticism of Dr. Harrison’s book lies. It makes the book quite 
difficult to use as a reference tool. For example, examiners 
confronted with an ink problem will find a discussion of the 
physical properties of various types of inks under “Materials 
From Which Documents Are Made”, but will have to search 
for information concerning apparatus for testing the inks 
under “The Equipment of a Document Laboratory”, and 
search still further for the testing procedures themselves 
under “The Examination of Suspect Documents in the Labo- 
ratory.” In short, some of the early chapters in the book 
seemed designed more for teaching the subject to would-be 
document examiners than in providing reference material for 
the document examiner confronted with a specifie problem. 
But perhaps this was Dr. Harrison’s purpose in writing the 
book. Otherwise, the book is well organized, has a fine index 
and glossary of terms following the concluding chapter. 

American readers who may be apprehensive of British 
terminology and spelling will find very little difficulty in 
reading this text which contains surprisingly few unfamiliar 
features. The cases described by Dr. Harrison are also sur- 
prisingly similar to those handled in the average publie or 
private questioned documents laboratory in America. 


Donald Doud 
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From Arrest TO RELEASE, by Marshall Houts, Attorney at Law, member 
Tennessee and Minnesota Bars. Charles C Thomas, Publisher, Spring- 
field, Illinois, 1958, 235 pages, $5.75. 


From arrest to release, if release it is, no doubt constitutes 
a terrifying journey to one forced to take it. Fortunately but 
a small proportion of our total population must personally 
suffer the experience. There are many reasons why every 
citizen should understand the pitfalls and booby traps along 
the way, however, and this book does a fine job of illustrating 
those hazards in language that the general publie can under- 
stand and, it is to be hoped, appreciate. 

The author, General Counsel to The Court of Law Resort, 
frankly states that the book is intended for the non-lawyer. 
He expresses the hope, however, that even lawyers may find 
it helpful and, in the opinion of this reviewer, he comes com- 
mendably close to accomplishing his purpose. There is no 
question but what the vast majority of the bar, which never 
gets into the criminal courts, will be led to a much clearer 
appreciation of constitutional guarantees and of the ways 
those guarantees are sometimes thwarted. General readers 
and members of all of the Sections of the Academy will learn 
that they still have many rights, even though it may often 
appear that all the breaks are on the side of the police officer. 
The police officer, on the other hand, especially those in the 
small towns and villages throughout the land who have never 
had the benefit of specialized training in police work, will 
be made to realize that just because he wears a uniform and 
a badge he cannot throw his weight around. 

An eye opener to all but those who are in the daily grind 
of police administration, and possibly to many of them, will 
be the chapter on arrest. The opening statement sets the 
character of the entire discussion: 


“At least 75% of all arrests by police officers in this 
country—exclusive of traffic offenses—are illegal,” a 
conscientious inspector of one of the nation’s largest 
metropolitan police departments recently told me. 


Other chapters discuss Search and Seizure, The Committing 
Magistrate, The Coroner, The Trial, Probation, and Parole. 
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And as any one who has ever heard of the author might 
imagine, the book closes with a chapter on the release of inno- 
eent men. Although this chapter is short, it is an eloquent 
plea for the development of some method whereby the facts 
of a criminal case may be reviewed so that miscarriages of 
justice, which can and do occur, may be corrected. A very 
complete Glossary of common legal terms and definitions is 
also included. 


George EK. Hall 


THE ESSENTIALS OF ForeNSIC MEDICINE, by C. J. Polson, M.D., F.R.C.P., 
of the Inner Temple, Barrister-at-Law. Professor of Forensic Medicine, 
University of Leeds. Pp. 561, cloth, 1959, Charles C Thomas, Spring- 
field, Illinois, 1959. 


It is the intention of the author that his book on “The Essen- 
tials of Forensic Medicine” should meet the needs of under- 
graduates in medicine and in law. The need for a better 
understanding of the problems in forensic medicine is also 
the concern of the graduate physician, the practicing doctor, 
as well as members of the legal profession, and they should 
have some knowledge of this subject. 

The author is a Doctor of Medicine and a Barrister at Law, 
who is Professor of Forensic Medicine at the University of 
Leeds. He has had considerable experience in this field and 
his book is written in a concise, readable style, and is a fac- 
tual account, with recorded examples of the important 
medicolegal problems. The author has incorporated in his 
text the recommendations of the Medical Curriculum Com- 
mittee of the British Medical Association for the teaching 
of forensic medicine. On the basis of the recommendations 
of the British Medical Association, toxicology should be 
taught from a clinical point of view instead of as an integral 
part of legal medicine. This recommendation by the Cur- 
riculum Committee may be subject to question; however, the 
author has planned a companion volume to be devoted solely 
to clinical toxicology. 

This is one of the few texts on forensic medicine that does 
not have reproductions of gross and microscopic findings. 
This, again, may be questioned by some students of the sub- 
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ject; however, the author in his very clear and concise manner 
of presentation with illustrative examples will give the reader 
an understanding of the essential pathologic changes re- 
viewed in the 31 chapters. 

This book is recommended to the undergraduate student 
in medicine and in law, as well as the practicing physician and 
the laity who may be called upon for advice and counselling 
in the area of forensic medicine. 


S. A. Levinson 
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